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PROCEEDINGS 


This  section  contains  a  running  account  of  the  activi- 
ties during  the  three-day  annual  meeting  in  1951;  brief 
abstracts  of  the  addresses  read  to  the  joint  sessions 
with  the  Roadmasters'  Association;  and  all  of  the  B.  &  B. 
committee  reports,  printed  in  full,  with  brief  abstracts 
of  the  discussions  that  followed  their  presentation. 


Such  problems  of  long  standing  as  the 
operation  and  maintenance  of  heating  plants, 
and  the  protection  of  steel  bridges  against 
brine  drippings — along  with  problems  of 
more  recent  origin,  such  as  the  effect  of  the 
40-hr.  week,  and  the  construction  of  diesel 
fueling  facilities — were  given  a  thorough 
airing  by  the  members  of  the  American  Rail- 
way Bridge  &  Building  Association  at  its 
56th  annual  meeting  held  in  Chicago  at  the 
Stevens    Hotel    on    September    17-19,    1951. 

Continuing  the  practice  started  in  1946, 
this  meeting  was  held  concurrently,  but 
separately,  with  the  annual  convention  of 
the  Roadmasters'  and  Maintenance  of  Way 
Association.  The  two  meetings  were  con- 
vened in  joint  session  on  Monday  morning, 
September  17  and  in  another  joint  session 
on  the  afternoon  of  the  following  day.  The 
program  of  the  latter  session  consisted  of 
features  of  common  interest  to  both  groups, 
including  an  address  by  a  railroad  president, 
a  motion-sound-color  picture,  and  a  round- 
table  discussion  of  the  problems  of  flood 
rehabilitation  encountered  during  and  fol- 
lowing the  record  floods  that  occurred  in 
the  Kansas  City  area  in  July.  Another  fea- 
ture of  the  concurrent  conventions  was  the 
annual  banquet  which  was  tendered  to  the 
members  and  families  of  the  two  railroad  as- 
sociations by  the  Track  Supply  Association 
and  the  Bridge  and  Building  Supply  Associa- 
tion. In  accordance  with  an  agreement  of 
several  years'  standing,  no  exhibit  of  manu- 
facturers' products  was  sponsored  by  the  two 
supply   associations. 

Have  Good  Attendance 

The  combined  attendance  at  the  two  con- 
ventions totaled  1,051  railway  men  and 
guests.  This  figure  included  681  railway 
men  and  370  supply  men  (associate  mem- 
bers) and  guests.  In  1950,  when  an  ex- 
hibit of  manufacturers'  products  was  held 
simultaneously    with    the    two    conventions, 


a  total  of  1,159  persons  registered  at  the 
two    conventions. 

The  separate  sessions  of  the  Bridge  and 
Building  Association  were  directed  by  W.  A. 
Huckstep,  general  supervisor  of  buildings, 
Missouri  Pacific,  St.  Louis,  Mo.,  and  presi- 
dent of  the  association.  He  was  assisted  by 
Guy  E.  Martin,  superintendent  water  serv- 
ice, Illinois  Central,  Chicago,  and  first  vice- 
president  of  the  association. 

Preliminary  features  of  the  opening  ses- 
sion included  greetings  on  behalf  of  the 
American  Railway  Engineering  Association 
by  President  T.  A.  Blair  (chief  engineer 
system,  Atchison,  Topeka  &  Santa  Fe,  Chi- 
cago), on  behalf  of  the  Track  Supply  As- 
sociation by  President  R.  W.  Torbert  (Ox- 
weld  Railroad  Service  Company),  and  on  be- 
half of  the  Bridge  and  Building  Supply  As- 
sociation by  President  R.  R.  Clegg  (Ameri- 
can Lumber  &  Treating  Co.).  Mr.  Torbert 
presented  a  gavel  and  badge  of  office  to  Mr. 
Halverson,  president  of  the  Roadmasters' 
and  Maintenance  of  Way  Association,  and 
Mr.  Clegg  presented  a  gavel  and  badge  of 
office  to  Mr.  Huckstep.  Lewis  Thomas  (Q 
and  C  Co.),  secretary  of  the  Track  Supply 
Association,  also  spoke  briefly  at  the  joint 
opening  session,  inviting  members  of  the 
two  associations  and  their  families  to  attend 
the  annual  banquet  on  Tuesday  evening. 

Mr.  Blair,  referring  to  the  recent  floods 
that  occurred  in  the  Kansas-Missouri  area  in 
July,  stated  that,  because  of  the  heavy  track 
construction  in  vogue  today,  and  the  need 
for  providing  temporary  structures  capable 
of  carrying  present-day  heavy  power,  the 
work  of  reconstruction  in  such  instances  is 
much  more  difficult  than  ever  before.  In 
spite  of  these  difficulties,  he  said,  the  track 
and  bridge  officers  who  supervised  the  res- 
toration work,  organized  the  efforts  of  their 
forces  so  efficiently  and  made  such  effective 
use  of  machines,  that  traffic  was  restored  in 
less  time  than  would  have  been  required  in 
former  years. 
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The  principal  address  at  the  joint  opening 
session  was  made  by  J.  H.  Aydelott,  vice- 
president,  Operations  and  Maintenance  De- 
partment, Association  of  American  Railroads. 
Immediately  after  the  close  of  Mr.  Ayde- 
lott's  address,  the  two  associations  began 
their   separate   sessions. 


President  Huckstep's  Remarks 

Addressing  the  first  separate  session  of 
the  Bridge  and  Building  Association,  Presi- 
dent Huckstep  devoted  his  remarks  prima- 
rily to  the  subject  of  courtesy,  both  from  the 
standpoint  of  its  application  in  creating  pub- 
lic good  will  and  its  effect  in  promoting 
good  relations  between  supervisors  and  their 
employees.  While  much  has  been  heard 
about  this  subject,  Mr.  Huckstep's  reasons 
for  discussing  it  at  the  conventions  was  that 
"any  good  thing  will  bear  repetition." 

"Regardless  of  any  other  qualifications  he 
may  lack  as  a  salesman,"  said  Mr.  Huckstep, 
"if  he  is  courteous  in  all  of  his  contacts,  an 
employee  can  influence  business  to  his  rail- 
road and  at  times  may  even  do  so  without 
actually  being  aware  of  it."  By  the  same 
token,  "by  lack  of  courtesy,  he  may  possibly 
sometime  bring  about  the  opposite  results." 
Mr.  Huckstep  then  went  on  to  cite  two  in- 
stances in  which  acts  of  discourtesy  created 
unfavorable  impressions. 

"How  many  of  us,"  inquired  Mr.  Huck- 
step, "perhaps  irritated  for  some  reason,  or 
possibly  a  bit  too  encumbered  with  work, 
have  answered  a  telephone,  or  talked  to 
some  person  at  the  end  of  the  line  differently 
than  we  would  have  spoken  if  the  person 
had  been  sitting  across  the  desk?  In  the 
letter  we  write,  do  we  always  express  our 
thoughts  in  the  same  words  we  would  if 
we  were  carrying  on  a  face-to-face  conver- 
sation with  the  person  to  whom  we  are 
writing?  Do  we  instruct  people  to  do  some- 
thing when  the  same  results  can  be  obtained 
by  requesting  them  to  do  it?" 


Criticize  Privately 

In  the  relationship  between  supervisory 
officers,  foreman  and  men,  Mr.  Huckstep 
described  courtesy  as  being  the  application 
of  sympathetic  understanding.  "Courtesy  be- 
gets respect,"  he  said,  "and  certainly  every 
supervisory  officer  should  want  the  respect 
of  the  men  under  his  jurisdiction."  Noting 
that  all  people  are  not  alike,  either  in  ap- 
pearance,  disposition,   habits,   or   other   char- 


acteristics, Mr.  Huckstep  explained  that  "if 
a  supervisor  should  have  men  under  his 
jurisdiction  from  whom  satisfactory  service 
or  full  cooperation  is  not  being  secured,  he 
has  just  as  many  different  problems  to  solve 
as  he  has  men  with  these  shortcomings.  By 
employment  of  tact,"  he  continued,  "he  can 
learn  just  what  is  necessary  to  transform 
such  a  man  into  a  satisfactory,  valuable  and 
satisfied  employee.  Perhaps  a  man  may  be 
troubled  by  something  that  is  affecting  his 
work.  In  such  a  case,  sympathetic  under- 
standing and  patience  on  the  part  of  the 
supervisor,  may  help  to  find  a  solution. 
Certainly  criticism,  particularly  in  the  pres- 
ence of  a  man's  fellow  employees,  will  not 
do  the  job  and,  inwardly  at  least,  he  will  re- 
sent it.  If  an  employee  must  be  criticized 
or  censored,  and  no  doubt  there  are  in- 
stances when  this  becomes  necessary,  it 
should  be  done  privately." 


Observe  60th  Anniversary 

A  feature  of  the  Bridge  and  Building  ses- 
sions was  a  special  program  commemorat- 
ing the  association's  sixtieth  anniversary. 
On  this  occasion,  nine  past  presidents  of  the 
association  were  present,  including  E.  H. 
Barnhart,  division  engineer,  Baltimore  & 
Ohio,  who  arranged  and  directed  the  special 
program;  A.  E.  Bechtelheimer,  engineer  of 
bridges  (retired),  Chicago  &  North  West- 
ern; G.  S.  Crites,  division  engineer  (re- 
tired),Baltimore  &  Ohio;  R.  E.  Dove,  as- 
sociate editor,  Railway  Engineering  &  Main- 
tenance; L.  D.  Hadwen,  engineer  masonry 
construction  (retired),  Chicago,  Milwaukee, 
St.  Paul  &  Pacific;  J.  S.  Hancock,  bridge  en- 
gineer, Detroit,  Toledo  &  Ironton;  N.  D. 
Howard,  secretary,  American  Railway  En- 
gineering Association;  W.  F.  Martens,  gen- 
eral foreman  bridges  and  buildings,  Atchi- 
son, Topeka  &  Santa  Fe;  and  T.  H.  Strate, 
division  engineer  (retired),  Chicago,  Mil- 
waukee, St.  Paul  &  Pacific.  A  novel  feature 
of  this  program  was  the  playing  of  a  wire 
recording  of  remarks  by  the  oldest  living 
past-president  of  the  association  —  J.  P. 
Canty,  retired  assistant  to  the  engineer  main- 
tenance of  way  of  the  Boston  &  Maine.  Mr. 
Canty  is  86  years  old  and  served  as  president 
of  the  association  in   1908-09. 

Among  the  features  of  the  program  com- 
memorating the  sixtieth  anniversary,  was  a 
20-min.  address  by  Past-President  Bechtel- 
heimer, in  which  he  reviewed  important 
events  of  the  association  that  he  had  gleaned 


Convention  Summary 


from  a  review  of  the  proceedings  of  the  as- 
sociation from  the  first  to  the  most  recent 
volume.  Dividing  his  discussion  into  10-yr. 
periods,  Mr.  Bechtelheimer  cited  the  prob- 
lems encountered  in  each,  some  of  which 
are  still  present,  he  said,  to  plague  the  b. 
and  b.  supervisor  of  today.  He  gave  due 
credit  to  the  ability  and  competence  of  prede- 
cessor members,  saying  that,  in  spite  of  the 
handicap  in  not  having  available  many  of 
the  machines  and  powered  equipment  of 
today,  and  even  with  a  lack  of  knowledge 
of  some  materials,  such  as  cement,  and  their 
inferior  quality  as  compared  with  today's 
products,  these  men  surmounted  great  dif- 
ficulties and  erected  structures  that  served 
their  purpose  well  and  some  are  still  in 
service  today. 

Each  of  the  past-presidents  present  were 
invited  to  speak  and  most  of  these  remarks 
concerned  interesting  events  and  highlights 
of  the  time  of  his  regime.  A  letter  from 
the  oldest  past-president  of  the  Bridge  & 
Building  Supply  Association  also  was  read, 
and  it  dealt  with  the  incidence  of  that  as- 
sociation and  its  close  affiliation  with  and 
its  efforts  to  have  exhibits  at  each  of  the 
annual  conventions  of  the  railroad  group. 
The  present  president,  R.  R.  Clegg,  was  also 
asked  to  address  the  meeting,  but,  because 
of  the  lack  of  time  to  do  so,  he  requested 
that  his  remarks  be  published  in  the  current 
proceedings,  which  are  as  follows: 

"We  are  truly  honored  and  greatly 
pleased  to  be  invited  to  take  an  active  part 
in  this  celebration  of  your  Sixtieth  Anni- 
versary, and  it  becomes  my  privilege  to  con- 
gratulate you  on  behalf  of  the  Bridge  and 
Building   Supply  Association. 

"You  know,  60  years  is  a  long  time  in 
some  ways,  but  we  all  know  that  your  As- 
sociation is  really  just  getting  started;  you 
are  vigorous,  energetic,  really  full  of  pep, 
and    ready    for   whatever    comes    along. 

"You  were  born  in  1891.  Well,  we — that 
is  the  B.  &  B.  Supply  Association —  started 
only  a  few  years  later,  so  we  can  by  no 
means  be  called  a  spring  chicken.  I've  been 
digging  into  the  records,  going  back  year 
by  year,  and  reading  the  secretary's  minutes 
and  accounts  of  past  treasurers.  So  far  as  I 
can  learn,  the  first  time  we  joined  up  with 
you  was  at  your  meeting  in  Denver,  Colo., 
in  1910.  There  28  companies  got  together 
and  exhibited  their  products.  And  there  our 
Association  was  organized  with  the  first  set 
of  officers. 

"Some  of  you  may  remember  these  men. 
They   were   W.    H.    Lawrence,    president;    L. 


E.  Wolcott,  vice-president;  H.  Hennig,  treas- 
urer; and  J.  A.  Meaden,  secretary.  Since 
then  we  have  been  together  at  joint  con- 
ventions all  over  the  country.  Whereever 
you  went,  we  were  right  there  too.  Well, 
almost — there  were  some  lean  years  when 
we  had  to  stay  home  and  look  after  our  pen- 
nies.   Good  old  days! 

"But  we  don't  want  to  live  in  the  past, 
although  it  holds  many  pleasant  memories. 
We  are  living  in  the  present  and  have  an 
eye  out  for  the  future.  A  future  in  which 
we  both  have  a  vital  interest  for  the  com- 
mon good  of  our  two  associations.  Our 
plans  are  projected  for  as  far  ahead  as  1956. 

"Your  program  this  year  is  full  of  im- 
portant considerations.  But  tomorrow  eve- 
ning we  can  all  relax  and  enjoy  a  birthday 
party  which  has  been  especially  prepared 
for  you  by  our  own  B.  &  B.  Supply  Associa- 
tion committee.  There  will  be  music,  sing- 
ing and  dancing,  and  best  of  all,  good  fel- 
lowship. 

"Again  let  me  say,  you  are  only  60  years 
young.  We  have  been  with  you  much  of 
that  time,  and  hope  to  be  together — not 
just  a  few  years  more — but  forever  and  a 
day." 


Reports  Presented 

The  separate  sessions  of  the  meeting  were 
given  over  largely  to  the  presentation  and 
consideration  of  eight  technical  committee 
reports  on  the  following  subjects:  Construc- 
tion and  Maintenance  of  Diesel  Fueling  Fa- 
cilities; Developments  in  the  Use  of  Lam- 
inated Timbers:  Economics  in  Maintenance 
and  Operation  of  Heating  Plants;  Fire  Pro- 
tection of  Bridges,  Trestles  and  Culverts;  Ac- 
cident Prevention  in  Maintenance  and  Use 
of  Work  Equipment;  Protection  of  Steel 
Bridges  Against  Brine  Drippings;  Compar- 
ative Economies  of  Material  for  Building 
Exteriors;  and  Effects  of  the  40-Hr.  Week 
on  Bridge  and  Building  Maintenance. 

After  the  close  of  the  business  session  on 
Wednesday  noon,  September  19,  about  55 
of  those  present,  including  a  number  of 
wives  of  members,  participated  in  a  bus 
trip  to  inspect  the  testing  facilities  at  Chi- 
cago of  the  Underwriters'   Laboratories,   Inc. 

In  the  election  of  officers,  Mr.  Martin  was 
advanced  to  president;  F.  R.  Spofford,  as- 
sistant division  engineer,  Boston  &  Maine, 
Dover,  N.H.,  was  advanced  from  second 
vice-president     to     first     vice-president;     Lee 
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Mayfield,  resident  engineer,  Missouri  Pacific 
Lines,  Houston,  Tex.,  was  moved  up  from 
third  vice-president  to  second  vice-president; 
H.  M.  Harlow,  assistant  general  supervisor 
bridges  and  buildings,  Chesapeake  &  Ohio, 
Richmond,  Va.,  was  promoted  from  fourth 
vice-president  to  third  vice-president;  J.  A. 
Jorlett,  assistant  engineer,  Pennsylvania, 
New  York,  was  advanced  from  director  to 
fourth  vice-president;  and  L.  C.  Winkelhaus, 
architectural  engineer,  Chicago  &  North 
Western,  was  elected  treasurer.  Directors 
elected  were  L.  R.  Morgan,  fire  prevention 
engineer,  New  York  Central,  Detroit,  Mich, 
(re-elected);  B.  M.  Stephens,  assistant  chief 
engineer,  Southern  Pacific  Lines  in  Texas 
and  Louisiana,  Houston;  and  W.  H.  Huff- 
man, division  engineer,  Chicago  &  North 
Western,    Chicago. 


Eight  subjects  were  chosen  for  investiga- 
tion during  the  ensuing  year.  These  sub- 
jects  are  as   follows: 

( 1 )  Restoring  and  Prolonging  Life  of  Ma- 
sonry   Structures 

(2)  Fire    Prevention    through    Regular    In- 
spections 

(3)  Maintenance   of   Track   Scales 

(4)  Safety  Problems  of  the  Supervisor 

( 5 )  Developments  in  Power  Tools  and  Ma- 
chines 

(6)  Present    Trends    in    Modernization    of 
Passenger   Stations 

(7)  Methods    of    Repairs    to    Steel    Bridges 
and  Structures 

(8)  Inspection   and   Maintenance   of   Water 
Tanks 


SECRETARY'S  REPORT 

of 
MEMBERSHIP  AS  OF  SEPTEMBER  1,  1951 

Active  Members — September  1,  1950 492 

New  Active  Members  since  September  1,  1950 69 

561 

Reported  deceased  since  September   1,   1950 2 

Resigned  since  September  1,  1950 10 

Transferred  to  Honorary  Members 2 

Transferred  to  Life  Membership 2 

Dropped  account  non-payment  of  dues 73  89 

Total  Active  Members — September  1,  1951 472 

Accociate  Members — September   1,   1950 125 

New  Associate  Members  since  September  1,  1950 13 

138 

Reported  deceased  since  September  1,  1950 2 

Resigned  since  September  1,  1950 3 

Dropped  account  non-payment  of  dues 18  23 

Total  Associate  Members — September  1,  1951 115 

Life  Members — September   1,   1950 93 

Elected  to  Life  Membership  since  September  1,  1950 2 

95 

Reported  deceased  since  September  1,  1950 5 

Dropped  account  mail  returned 5  10 

Total  Life  Members — September  1,  1951 85 

Honorary  Members — September   1,   1951 3 

Elected  to  Honorary  Membership 2 

5 
Reported  deceased  since  September  1,  1950 1  4 

Total  Membership — September  1,  1951 676 

September  17,  1951 
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REPORT  OF  AUDITING  COMMITTEE 

TO  MEMBERS  OF 

THE  AMERICAN  RAILWAY  BRIDGE 
AND  BUILDING  ASSOCIATION: 
Gentlemen: 

We,  the  undersigned  members  of  the  Au- 
diting Committee,  have  examined  the  books 
of  the  Secretary  for  the  period  September  1, 
1950  to  August  31,  1951,  inclusive,  and  have 
found  them  to  be  correct  as  of  the  latter  dare. 
Respectfully  submitted, 
T.  H.  STRATE,  Chairman 

A.  E.  BECHTELHEIMER 

B.  R.  MEYERS 

Auditing  Committee 

Chicago,  September  14,  1951 

REPORT  OF  NECROLOGY  COMMITTEE 

TO  THE  PRESIDENT  AND  MEMBERS  OF 
THE  AMERICAN  RAILWAY  BRIDGE 
AND  BUILDING  ASSOCIATION: 

Your  committee  appointed  to  report  on  the 
loss  by  death  of  members  of  this  Association 
submits  the  following: 

We  regret  to  advise  that  we  have  learned 
of  the  loss  of  a  total  of  ten  members  not 
previously    reported,    including    1    Honorary 


Member,  2  Active  Members,  5  Life  Members 
and  2  Associate  Members. 

It  is  to  be  regretted  that  in  only  a  few 
instances  and  then  in  response  to  request, 
have  we  received  detailed  information  from 
friends  and  associates  of  deceased  members 
as  to  their  life  and  activities.  In  many  in- 
stances information  as  to  deceased  member 
reached  the  committee  too  late  to  make 
inquiries.  It  is  probable  that  other  members 
have  passed  away  of  whom  we  have  no  in- 
formation. 

HONORARY  MEMBERS: 

C.  E.  JOHNSTON  (Retired),  Chairman, 
Western  Association  of  Railroad  Executives. 

Mr.  Johnston  was  born  at  St.  Elmo,  Mis- 
souri, on  October  30,  1881,  and  entered  rail- 
road service  in  1897  with  the  Chicago  and 
Eastern  Illinois.  Subsequently  he  was  with 
the  St.  Louis-Southwestern,  St.  Louis-San 
Francisco  and  Missouri  Pacific  before  joining 
the  Kansas  City  Southern  in  1905  as  Locat- 
ing Engineer.  Mr.  Johnston  remained  with 
the  Kansas  City  Southern  for  more  than  30 
years,  becoming  its  President  in  1928.  He 
served  as  Chairman  of  the  Western  Associa- 
tion of  Railroad  Executives. 

Mr.  Johnston  retired  in  1948  and  passed 
away  at  Lajolla,  Calif.,  on  July  9,  1951. 


TREASURER'S  REPORT 

SEPTEMBER  1,  1950  to  AUGUST  31,  1951 

Cash   Balance — September    1,    1950 $1,784.09 

RECEIPTS: 

Dues    $2,616.10 

Advertising  ( 1949  Proceedings) 1,800.75 

Miscellaneous     118.19  4,535.04 

Total    $6,319.13 

DISBURSEMENTS: 

Salaries    $    814.77 

Social  Security  and  Withholding  Taxes 122.42 

Stationery  and  Printing   (including  1950  Proceedings)  .  .  .  1,975.94 

Postage     100.47 

Rent,  Telephone  and   Electricity 290.02 

Convention  Expense  ( 1950) 283.28 

Miscellaneous     150.47                3,737.37 

Cash  on  hand,  August  31,  1951 $2,581.76 

ACCOUNTS  RECEIVABLE: 

Due  from  Advertisers  in  1950  Proceedings 2,275.00 

Total  as  of  August  31,  1951 $4,856.76 

L.  C.  WINKELHAUS, 
APPROVED:  Treasurer 

T.  H.  STRATE 

Chairman,  Auditing  Committee 
September  17,  1951 
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Mr.  Johnston  joined  the  Association  in 
October,  1911  and  was  elected  to  Honorary 
Membership  in  October,  1947. 

ACTIVE  MEMBERS: 

W.  R.  GANSER,  Master  Carpenter,  Penn- 
sylvania R.  R.,  Jersey  City,  N.  J.  Mr.  Ganser 
joined  the  Association  in  December,  1931. 
He  passed  away  in  1949. 

WILBUR  O.  NELSON,  Assistant  Main- 
tenance Engineer,  Baltimore  &  Ohio  R.  R., 
Baltimore,  Md.  Mr.  Nelson  joined  the  As- 
sociation in  October,  1947,  and  passed  away 
during  December  1950. 

LIFE  MEMBERS: 

ROSCOE  C.  YOUNG  (Retired)  Con- 
sulting Engineer,  Lake  Superior  &  Ishpeming 
R.  R.  Mr.  Young  was  born  in  Beaver  Dam, 
Wisconsin,  on  November  21,  1864. 

Mr.  Young  entered  railroad  service  with 
the  Chicago  &  Northwestern  in  1883.  After 
service  with  Munsing  R.  R.,  Copper  Rouge 
R.  R.,  Des  Moines,  Iowa  Falls  and  Noretun, 
and  Rock  Island  System,  he  joined  the  Lake 
Superior  and  Ishpeming  R.  R.  in  June,  1904 
as  Chief  Engineer.  Upon  retirement  from 
this  position  in  December,  1937,  he  served 
as  Consulting  Engineer  until  December,  1941. 

Among  other  projects,  it  is  of  interest  that 
Mr.  Young  designed  and  directed  construc- 
tion of  the  Lake  Superior  &  Ishpeming  ore 
dock  at  Presque  Isle  in  1911  and  1912.  It 
was  the  first  concrete  and  steel  ore  dock  on 
the  Great  Lakes. 

Mr.  Young  joined  the  Association  in  Oc- 
tober, 1923  and  was  elected  to  Life  Member- 
ship in  1949. 

Mr.  Young  passed  away  on  October  5, 
1950  at  the  age  of  86.  He  is  survived  by 
his  widow,  two  daughters,  a  son  and  three 
grandchildren. 

EUGENE  G.  DAY  (Retired),  Chief 
Engineer,  Lake  Superior  &  Ishpeming  R.  R., 
Marquette,  Mich. 

Mr.  Day  was  born  at  Starks,  Mo.  on  De- 
cember 22,  1881.  After  graduation  from 
University  of  Maine  in  1904,  he  entered 
railroad  service  in  1905  with  the  Minneapolis 
and  St.  Louis.  After  service  with  the  Chicago 
and  Northwestern  from  1908  to  1937,  he 
succeeded  Mr.  Young  as  Chief  Engineer  of 
the  Lake  Superior  and  Ishpeming  R.  R.  and 
served  until  his  retirement  in  1948. 

Mr.  Day  joined  the  Association  in  1923 
and  was  elected  to  Life  Membership  in  1949. 
Mr.  Day  passed  away  on  April  26,  1951. 

B.  A.  QUILL  (Retired),  Supervisor 
Bridges  and  Buildings,  Georgia  Railroad, 
Camok,  Ga. 


Mr.  Quill  joined  the  Association  in  1901 
and  was  elected  to  Life  Membership  in  1943. 

In  preparing  for  the  60th  Anniversary,  the 
committee  endeavored  to  contact  Mr.  Quill 
as  it  was  thought  he  was  one  of  the  two  oldest 
members  of  the  Association.  It  was  learned 
that  Mr.  Quill  passed  away  on  July  10,  1936. 

E.  C.  NEVILLE:  (Retired),  Supervisor 
Bridges  and  Buildings,  Grand  Trunk  Western 
Ry.,  Toronto,  Ont.,  Canada.  Mr.  Neville 
joined  the  Association  in  1920.  He  was 
elected  a  director  in  1929  and  served  the 
Association  as  President  in  1936-1937.  He 
was  elected  to  Life  Membership  in  June, 
1941. 

Mr.  Neville  was  connected  with  the  Ducite 
Company  after  retirement  from  railroad 
service.  Mr.  Neville  died  on  March  11, 
1951. 

ARTHUR  O.  RIDGEWAY  (Retired) 
Chief  Engineer,  Denver  and  Rio  Grande  Ry., 
Denver,  Colorado.  Mr.  Ridgeway  joined 
the  Association  in  1910.  He  was  elected  a 
director  in  1915  and  served  the  Association 
as  President  in  1922-1923. 

Mr.  Ridgeway  retired  from  railroad  service 
and  was  elected  to  Life  Membership  in 
January,  1949. 

We  understand  Mr.  Ridgeway  has  passed 
away  but  have  no  detailed  information. 

ASSOCIATE  MEMBERS: 

W.  E.  CRAWFORD,  President,  George 
Vang,  Inc.,  Pittsburgh,  Pa.  Mr.  Crawford 
joined  the  Association  in  February,  1946. 
Through  his  activities  as  a  Railroad  Con- 
tractor, Mr.  Crawford  was  widely  known. 
Mr.  Crawford  died  on  June  26,  1950. 

BENJAMIN  J.  MANY,  President,  B.  J. 
Many  Co.,  Inc.,  Chicago,  111.  Mr.  Many  joined 
the  Association  in  February,  1956.  Mr. 
Many  was  widely  known  in  the  railroad  field. 
Mr.  Many  passed  away  on  January  27,  1951. 

We  deeply  regret  the  passing  of  these  our 
fellow  members  and  associates.  May  their 
memory  remain  with  us.  We  mourn  the 
loss  of  these  our  brethren  and  express  our 
sorrow  to  their  loved  ones. 
F.  R.  SPOFFORD, 

Chairman,  Necrology  Committee 

RESOLUTIONS  COMMITTEE 

The  American  Railway  Bridge  and  Building 
Association  in  convention  assembled,  recog- 
nizing that  the  special  efforts  of  certain 
parties  should  be  fittingly  acknowledged, 
does  hereby  recommend  the  following  reso- 
lutions, to  wit: 

Be  it  resolved,  that  the  appreciation  of  the 
officers,  members  and  guests  of  this  Associa- 
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tion  be  expressed  to  the  management  and 
personnel  of  The  Stevens  Hotel  for  the  co- 
operation and  hospitality  which  we  have 
enjoyed. 

Be  it  further  resolved,  that  the  sincere 
thanks  of  the  officers  and  members  of  this 
Association  be  extended  to  the  Simmons- 
Boardman  Publishing  Corporation  and  its 
representatives  for  their  efforts  in  our  behalf. 
The  preprints  of  the  committee  reports  are 
essential  to  the  full  appreciation  of  the  re- 
ports. The  CONVENTION  DAILY  is  of 
interest  and  of  value  to  us  all. 

Be  it  further  resolved,  that  the  thanks  of 
the  officers  and  members  of  this  Association 
be  extended  to  Mr.  J.  P.  Canty,  Past  Presi- 
dent, and  to  Mr.  L.  R.  Morgan,  Fire  Pre- 
vention Engineer,  New  York  Central  Lines, 
for  their  joint  undertaking  in  presenting  a 
wire  recording  of  Mr.  Canty's  reminiscences. 
We  regret  that  Mr.  Canty  was  unable  to 
attend.  We  extend  our  best  wishes  for  his 
continued  health  and  well-being. 

Be  it  further  resolved,  that  the  sincere 
appreciation  and  thanks  of  the  officers, 
members  and  guests  of  this  Association  be 
extended  to  the  officers  and  members  of  the 
Bridge  and  Building  Supply  Men's  Associa- 
tion and  to  the  Track  Supply  Association  for 
their  untiring  and  devoted  support  of  the 
efforts  of  our  Association.  The  banquet  and 
entertainment  will  long  stand  out  in  our 
memories. 

Be  it  further  resolved,  that  the  sincere 
appreciation  and  thanks  of  this  Association  be 


expressed  to  Mr.  J.  H.  Aydelott,  Vice  Presi- 
dent, Association  of  American  Railroads;  to 
Mr.  J.  P.  Kiley,  President,  C.  M.  St.  P.  &  P. 
Ry.  Co;  to  the  Illinois  Central  R.  R.;  and  to 
Mr.  R.  H.  Beeder,  Assistant  to  Chief  En- 
gineer, A.  T.  &  S.  F.  and  his  panel  for 
flood  problem  discussion;  their  efforts  insured 
the  success  of  our  program. 

Be  it  further  resolved,  that  the  thanks  and 
appreciation  of  the  Association  be  extended 
to  Mr.  E.  H.  Barnhart,  Past  President,  (Divi- 
sion Engineer,  B.  &  O.  R.  R.,  Garrett,  Ind.) 
and  to  the  members  of  his  committee  for 
their  efforts  in  assembling  and  presenting  the 
program  commemorating  the  60th  year  of 
this  Association. 

Be  it  further  resolved,  that  the  thanks  and 
appreciation  of  this  Association  be  extended 
to  the  officers  and  employes  of  the  Under- 
writers Laboratories,  Inc.,  for  their  co-opera- 
tion and  hospitality  in  showing  our  members 
and  guests  the  facilities  and  activities  of  their 
laboratories. 

Your  Resolutions  Committee  recommends 
that  these  resolves  be  spread  upon  the  min- 
utes of  the  convention  so  that  it  becomes  a 
part  of  our  "Annual  Proceedings",  and  that 
copies  of  these  resolves  be  forwarded  to  the 
parties  concerned. 

F.  R.  SPOFFORD,  Chairman 
R.  R.  GUNDERSON, 
R.  E.  DOVE, 

Resolutions  Committee 


Abstracts  cf  the  addresses  by  Messers  Aydelotte, 
LaFountaine  and  Kiley,  as  delivered  before  the 
joint  sessions,  are  presented  below. 


Economies  Needed 
In  All  Departments 

In  his  address  at  the  opening  session,  Mr. 
Aydelott  expressed  himself  as  being  some- 
what apprehensive  that  the  difficulties  facing 
the  railroads  in  the  country's  mobilization 
period  "may  somewhat  restrict  the  activities 
of  your  particular  field  as  time  passes."  Fur- 
thermore, he  said,  there  is  a  financial  prob- 
lem because  of  the  railroads'  failure  "to  se- 
cure an  increase  in  their  charges  commensu- 
rate with  additional  costs  that  have  been 
thrust  upon  them  through  higher  wage 
rates,    increased    costs    of    material    and    in- 


creased taxes."  He  implied,  however,  that 
traffic  volume  may  partially  offset  these  in- 
creased costs. 

Because  the  money  needed  to  assure  ade- 
quate railroad  earnings  is  not  to  be  forth- 
coming in  the  required  amounts  through  in- 
creased charges  to  the  shipping  public,  "it 
will  be  necessary,"  said  Mr.  Aydelott,  "for 
each  department  of  the  railroads  to  secure 
the  utmost  in  economies  in  the  operation  and 
maintenance  of  the  railroad  plant."  While 
material  shortages  may  impose  obstacles  in 
obtaining  the  necessary  maintenance  tools 
and  machines,  "it  is  hoped,"  he  continued, 
"that    a    program    of    mechanization,    which 
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has  had  such  worth-while  results  thus  far, 
may  be  continued,  although  it  may  take 
somewhat  longer  to  get  delivery  of  these  ma- 
chines than  heretofore."  Mr.  Aydelott  told 
his  listeners  they  may  depend  on  the  manu- 
facturers of  roadway  machinery  "to  work 
diligently  to  maintain  their  normal  rate  of 
production,  and  that  we  in  the  A.A.R.  will 
assist  them  all  possible  should  they  find  it 
necessary  or  desirable." 

Mr.  Aydelott  also  spoke  of  the  necessity 
of  making  a  thorough  clean-up  of  scrap  or 
obsolete  material  at  the  end  of  the  mainte- 
nance season  to  secure  scrap  for  the  na- 
tional defense  program,  and  urged  mainte- 
nance men  to  motorize  their  gangs  as  one 
way  of  adding  to  the  productive  time.  Speak- 
ing of  the  greater  efficiency  of  the  railroads, 
he  said  that  the  carriers  were  operated  in 
1950  with  440,000  fewer  employees  than 
were  required  in  1929,  and  said,  if  these 
additional  employees  had  been  on  the  pay- 
roll last  year,  the  added  annual  cost  to  the 
railroads  would  have  been  $1^2  billion,  or 
double  the  amount  of  their  net  railway  op- 
erating income.  He  then  traced  in  detail 
the  factors  behind  the  improved  efficiency 
of  the  railroads,  stressing  the  need  for  con- 
tinued programs  for  improving  the  physical 
properties. 

Importance  of  Safety 

In  his  address  on  the  Importance  of  Safety 
in  Track  Maintenance,  Mr.  LaFountaine  first 
outlined  briefly  the  results  of  a  study  he 
had  made  of  progress  in  accident  preven- 
tion on  the  American  railroads  since  1923. 
For  the  purposes  of  this  study,  he  divided 
the  27-year  period  into  four  parts,  namely, 
that  of  1923-1929,  which  he  called  a  period 
of  peace-time  stability;  that  of  1930-1940, 
called  the  depression  period;  that  of  1941- 
1945,  called  the  war  period;  and  that  of 
1946-1949,  called  the  present  post-war  pe- 
riod. 

According  to  Mr.  LaFountaine  the  casualty 
frequency  rate  to  all  employees  on  duty  dur- 
ing the  depression  period  decreased  66.9  per 
cent  in  comparison  with  the  peace-time  sta- 
bility period.  In  the  war  period,  he  said, 
the  casualty  frequency  rate  decreased  51.7 
per  cent  as  compared  with  the  peace-time 
stability  period,  while  in  the  post-war  period 
the  casualty  rate  decreased  58.1  per  cent 
as  compared  with  the  peace  stability  period. 
He  went  on  to  point  out  that  the  fatality 
rate   of  employees   on   duty   during   each   of 


the  four  post-war  years  was  the  lowest  in 
the  history  of  the  American  railroads,  with 
the  year  1949  showing  marked  progress  over 
the  previous  years.  The  maintenance-of-way 
department,  he  said,  did  its  full  share  in 
bringing  about  this  gratifying  accomplish- 
ment in  the  field  of  accident  prevention. 

Comparing  the  casualty  rate  for  employees 
in  various  departments,  Mr.  LaFountaine 
said  that  the  maintenance  of  way  and  struc- 
tures department  has  the  second  lowest  cas- 
ualty rate,  but  that  the  fatality  rate  in  this 
department  is  more  than  twice  as  high  as 
that  of  the  maintenance-of-equipment  depart- 
ment. While  it  is  true,  he  said,  that  the 
frequency  rate  in  the  maintenance-of-way 
department  has  improved  markedly  over  the 
years,  it  is  still  not  good  enough.  Pointing 
out  that  during  the  last  five  years  there  has 
been  an  average  of  164  maintenance-of-way 
employees  killed  and  5,505  injured  annually, 
he  noted  that  the  majority  of  the  fatalities 
in  this  department  occurred  as  the  result  of 
train  and  train  service  accidents.  There  are 
two  causes  of  such  accidents,  he  said,  namely 
( 1 )  the  operation  of  motor  cars,  and  ( 2 ) 
employees  struck  or  run  over.  In  a  discus- 
sion of  motorcar  accidents  he  reviewed  the 
development  of  two  rules  relating  mainly 
to  the  use  of  train  lineups,  which  were  for- 
warded to  the  chief  operating  officers  of  the 
member  roads  of  the  Association  of  Ameri- 
can Railroads  early  this  year  by  Mr.  Aydelott. 

While  Mr.  LaFountaine  doesn't  believe 
that  the  recommended  changes  in  the  motor 
car  lineups  will  solve  the  problem,  he  be- 
lieves they  are  "a  good  place  to  start."  In 
the  many  motor-car  accidents  which  he  has 
investigated  it  was  seldom  that  he  "found 
a  case  where  there  was  not  a  rule  violation, 
lack  of  care,  or  failure  to  use  good  common 
sense  on  the  part  of  the  foreman  or  the  mo- 
tor car  operator,  and  which  proved  to  be 
partly  or  wholely  responsible  for  the  acci- 
dent." As  a  means  of  reducing  motor-car 
accidents  he  discussed  the  use  of  track  car 
indicators,  portable  telephones,  and  proper 
mechanical  care  of  the  cars. 

Mr.  LaFountaine  noted  that  accidents  in- 
volving employees  struck  by  trains  or  cars 
have  proven  to  be  the  most  prevalent  cause 
of  fatalities.  He  said  that  employees  assigned 
to  do  work  under  conditions  where  they 
cannot  properly  protect  themselves  against 
movement  of  trains,  engines  and  cars,  should 
be  given  protection  by  assigned  employees 
who  are  free  to  do  just  that  one  job. 
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Manpower  Must  Keep 
Pace  With  Machines 

Speaking  of  the  great  steps  that  have  been 
taken  in  mechanizing  track  -  maintenance 
work,  Mr.  Kiley,  in  his  address  at  the  joint 
session  on  Tuesday  afternoon,  inquired  as  to 
"how  many  of  you  could  have  foretold  only 
a  few  years  ago  that  practically  every  step 
in  the  laying  of  rail  would  some  day  be 
done  with  machinery?  Or  that  stone  ballast 
would  be  dug  up,  cleaned  and  replaced  by 
machines  at  the  rate  of  a  mile  or  more  an 
hour?"  Predicting  that  there  will  be  even 
more  mechanization  in  the  future.  Mr.  Kiley 
then  raised  the  question  as  to  whether  "our 
manpower  is  keeping  up  with  these  mechani- 
cal improvements?  Is  our  productivity  ris- 
ing in  proper  proportion  to  the  railroads' 
huge  investment  in  labor-saving  devices?" 
In  these  days  of  sharp  competition  with  other 
forms  of  transportation,  he  continued,  the 
highest  possible  productivity  is  essential  to 
enable    the   railroad    industry    to    meet — and 


beat  —  that  competition  and  maintain  the 
leading  position  it  has  always  held  in  the 
bulk  transportation  field. 

In  Mr.  Kiley's  opinion  the  work  of  the 
maintenance-of-way  forces  has  never  been  as 
important  as  it  is  at  present,  and  he  thinks 
it  will  become  even  more  important  as  time 
goes  on.  He  went  on  to  point  out  that  rail- 
road track  has  come  to  be  "a  scientifically 
designed  structure,  and  more  and  more  care 
is  required  to  maintain  it  to  the  required 
high  standard.  Our  track  forces  must  be 
equal  to  this  task.  The  need  for  capable 
men  to  train  as  foremen  perhaps  was  never 
greater  than  it  is  at  present."  He  urged  the 
associations  to  make  a  continuing  study  of 
this  problem. 

Referring  to  pessimistic  comments  that 
men  nowadays  tend  to  shirk  responsibility 
and  lack  the  spirit  of  loyalty,  Mr.  Kiley  com- 
mented to  the  effect  that  there  has  always 
been  such  men.  He  firmly  believes  that  "we 
have  young  men  coming  up  with  just  as 
much  capacity  for  loyalty  as  the  foremen  you 
rely  upon  today." 
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The  study  of  comparative  economies  of 
materials  for  building  exteriors  is  somewhat 
on  the  abstract  side.  The  reason  for  this  is 
the  necessary  introduction  of  several  modi- 
fying and  important  variables,  namely: 

(a)  The  relationship  between  specified 
localities  and  the  overall  availability  of  build- 
ing materials; 

(b)  Quantity  and  quality  of  skilled  labor 
available  locally  for  the  application  of  given 
types  of  building  materials; 


(c)  The  utility  of,  or  service  to  which, 
the  building  to  be  constructed  or  modernized 
is  to  be  put;  and 

(d)  Certain  intangibles  applying  to  ap- 
pearances and  to  the  purposes  to  be  achieved, 
as  modified  by  standards  of  construction  pe- 
culiar to  individual  localities  and  railroad 
managements. 

These  variables  must  necessarily  exert  an 
important  influence  upon  the  development 
of  any   criteria  applying   to   the   comparative 


16 


B.  &  B.  Proceedings 


economies  of  materials  for  building  exteri- 
ors. This  influence,  in  point  of  fact,  has 
been  found  to  be  such  as  to  make  impracti- 
cable the  development  of  specific  statistical 
data  suitable  for  unrestricted  general  use. 

Nevertheless,  there  are  certain  generalities 
and  fundamentals  applying  to  the  matter  of 
comparative  economies  of  materials  for 
building  exteriors,  which  can  well  be  stated 
in  the  form  of  a  report.  It  will  be  the  pur- 
pose, therefore,  of  this  report  to  outline  cer- 
tain precepts  which  the  committee  believes 
can  be  generally  accepted  and  applied  with 
reasonably  satisfactory  results,  provided  they 
are  properly  modified  where  conditions  so  re- 
quire. 

Four  Material  Classifications 

As  a  practical  matter,  almost  every  type 
and  kind  of  building  or  construction  mate- 
rial presently  known  and  available  to  the 
trade  can  be  used  in  one  form  or  another  for 
exteriors  of  buildings.  These  materials  di- 
vide into  four  general  classifications,  namely, 
(1)  masonry  and  masonry  products,  (2) 
wood  and  wood  products,  (3)  metals  of 
various  kinds,  and  (4)  compounded  and 
specially  processed   materials. 

The  masonry  group  includes  such  items 
as  common  and  face  brick,  concrete  blocks, 
various  kinds  of  building  stone  (including 
granite  and  marble),  common  and  face  tile, 
architectural  terra  cotta,  concrete  architec- 
tural stone,  architectural  concrete,  opaque 
structural  glass,  glass  blocks,  structural  glass- 
faced  masonry  units,  and  corrugated  glass 
sheets. 

Wood  siding  of  various  patterns  and  spe- 
cies makes  up  the  bulk  of  the  wood  group; 
although,  in  certain  parts  of  the  country  ex- 
tensive use  is  being  made  of  cedar  and  red- 
wood shingles  and  shakes  for  siding  pur- 
poses. 

In  the  metal  group,  there  are  galvanized 
corrugated  steel  sheets,  corrugated  aluminum 
sheets,  stainless  steel  flat  sheets,  specially 
molded  aluminum  siding,  specially  fabricated 
galvanized  flat  steel  panels,  pre-fabricated 
metal  structures,  and  porcelain  enameled  steel 
sheets,  to  name  the  most  generally  used 
items. 

The  specially  processed  group  of  materials 
includes,  among  others,  items  such  as  asbes- 
tos-cement siding  and  shingles,  corrugated 
asbestos-cement  sheets,  asphalt-impregnated 
fiberboard  covered  with  finely  ground  min- 
eral chips,   and  various   forms  of  stucco  ap- 


plied over  wood  or  metal  lath  or  over  ma- 
sonry surfaces. 

Masonry  Is  Economical 

From  the  standpoint  of  service  life  and 
general  overall  economy  of  maintenance,  as 
well  as  from  the  standpoint  of  general  over- 
all appearance,  masonry  construction  stands 
practically  in  a  class  by  itself.  Unfortunately, 
however,  the  initial  cost  of  masonry  con- 
struction is  generally  at  a  higher  level  than 
that  of  any  of  the  other  types  of  construction 
and,  in  some  isolated  instances,  maintenance 
costs  of  masonry  construction  may  also  be 
found  to  be  at  a  relatively  high  level. 

Within  the  masonry  class  itself,  there  are 
many  different  price  levels,  each  level  being 
dependent  upon  the  type  of  construction  and 
kinds  of  materials  used.  Sometimes,  there- 
fore, it  is  necessary  to  sacrifice  service  life, 
and  possibly  appearance  and  maintenance 
considerations  to  some  extent  because  of  the 
initial  costs  of  construction  being  beyond 
the    limits    of   authorizations    at    hand. 

In  such  cases,  dependent  upon  considera- 
tions as  to  use  and  occupancy  and,  possibly, 
resistivity  to  fire  damage  and  mechanical 
wear  and  tear,  metal  or  asbestos-cement  cov- 
ered timber-framed  buildings,  buildings  built 
entirely  of  wood  or  metal,  or  asbestos-cement 
clad  steel  frame  buildings,  are  usually  in- 
dicated. 

In  general,  railroad  building  construction 
and  modernization  is  limited  to  such  items 
as  passenger  and  freight  stations,  shop  build- 
ings, miscellaneous  small  roadway  buildings, 
and  general-duty  warehouses.  Small  office, 
depot  and  other  kinds  of  buildings  must 
sometimes  be  provided,  but  it  is  not  often 
that  construction  of  major  office  and  pas- 
senger and  freight-station  buildings  is  neces- 
sary. Work  involving  major  buildings  is  gen- 
erally limited  to  the  modernization  of  such 
facilities. 

The  selection  of  materials  for  new  build- 
ing construction  or  major  remodeling  of  ex- 
isting buildings,  in  a  great  many  instances,  is 
governed  to  a  large  extent  by  building-code 
requirements.  This  is  particularly  true  in  the 
larger  cities  and  towns  where  the  more  im- 
portant railroad  buildings  generally  are  lo- 
cated in  restrictive  fire  zones.  Compliance 
with  code  requirements  frequently  narrows 
the  materials  field  to  the  point  where  there 
is  little  choice  left  between  the  various  items 
in  the  above-mentioned  general  classifica- 
tions of  building  materials. 
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Railroad  Standards  A  Factor 

In  addition  to  code  requirements,  it  is 
more  often  the  rule  than  otherwise  that  cer- 
tain railroad  standards  have  the  effect  of  fur- 
ther restricting  the  selection  of  materials  to 
certain  types  and  kinds.  Under  such  situa- 
tions, in  order  to  develop  a  comparison  of 
economies  of  materials,  the  designer  must 
balance,  one  against  the  other,  several  gov- 
erning factors  as  follows: 

(a)  Utility  of,  and  purpose  to  be  served 
by,  the  construction  and  the  effects  upon  the 
construction  of  building-code  requirements 
and  railroad  standards  as  to  types  of  mate- 
rials which  can  be  used. 

(b)  Availability  of  materials  for  reason- 
able delivery  at  prices  commensurate  with 
final    desired   results. 

(c)  Availability  of  skilled  and  competent 
labor  as  well  as  costs  applying  to  use  of  such 
labor. 

(d)  Life  expectancy  of  various  types  of 
materials  available  for  use,  with  particular 
attention  being  paid  to  ability  to  withstand 
damage,  due  either  to  geographic  location  or 
use  and  occupancy. 

(e)  Determination  within  reasonable  lim- 
its as  to  extent  of  maintenance  required  over 
a  period  of  years  from  the  standpoint  of 
preservation  of  materials  as  well  as  from  an 
appearance  standponit. 

There  appears  to  be  no  set  rules  by  which 
determination  can  be  made  as  to  the  proper 
weight  which  should  be  allocated  to  any  one 
of  the  factors  mentioned.  As  a  general  prop- 
osition, any  given  project  will  most  likely  be 
sufficiently  dissimilar  from  any  other  project 
so  that  the  arrival  at  proper  weighted  aver- 
age of  the  factors  is  largely  a  matter  of  ex- 
perience. 

In  recent  years,  the  railroads  have  found  it 
necessary  to  remodel  and  reconstruct  many 
railroad  buildings,  not  only  for  the  purpose 
of  bringing  them  up  to  modern,  progressive 
standards  but  also  because  a  large  number  of 
the  buildings,  having  been  built  near  the 
turn  of  the  century,  were  wearing  out  and 
were  inadequate  for  present-day  requirements. 
Also,  the  rapid  changeover  from  steam  power 
to  diesel  power  by  many  of  the  nation's  rail- 
roads in  the  past  few  years  has  made  it  nec- 
essary that  new  buildings  to  house,  service, 
and  repair  diesel  locomotives  be  provided  in 
many  instances. 

Guide  for  Use  of  Materials 

There  are  about  as  many  opinions  apply- 


ing to  methods  of  procedure  and  utilization 
of  materials,  in  so  far  as  railroad  building 
construction  and  modernization  is  concerned, 
as  there  are  railroad  architects.  For  this  rea- 
son, it  is  difficult  to  develop  recommenda- 
tions suitable  to  all  in  every  respect.  As  a 
statement  of  basic  principle,  however,  the 
following  is  suggested  as  being  a  reasonably 
practicable  guide  in  the  matter  of  utilization 
of  materials  for  building  exteriors.  The  list- 
ings given,  bearing  in  mind  that  varying 
modifying  factors  may  effect  the  order  one 
way  or  another,  are  roughly  in  order  of  in- 
creasing  cost. 

I.  For  large  terminals  and  other  relatively 
important   locations   and   structures. 

A.  Station  and  office  buildings. 

( 1 )  Face  brick  or  unglazed  facing  tile, 
with  masonry  backing  of  common 
brick,  concrete  blocks  or  hollow  tile, 
from  foundation  to  window-sill  level, 
balance  of  construction  being  of  con- 
crete block  finish  by  application  of 
stucco. 

(2)  Face  brick  or  unglazed  facing 
tile,  backed  up  with  common  brick, 
concrete  blocks,  or  hollow  tile,  used 
throughout  the  construction. 

(3)  Pre-cast  concrete  architectural 
stone  facing,  with  low-cost  masonry 
backing,  or  cast-in-place  finished  arch- 
itectural concrete  walls  used  through- 
out or  in  combination  with  other  types 
of   finished   masonry. 

(4)  Natural  cut  stone  with  low-cost 
masonry  backing  used  in  entirety  or 
in  combination  with  other  types  of 
finished  masonry. 

(5)  Architectural  terra  cotta  or  struc- 
tural glass-faced  masonry  units  with 
low  -  cost  masonry  backing  used 
throughout  or  in  combination  with 
other  types  of  finished  masonry. 

(6)  Granite  veneer,  cut  granite,  or 
marble  facing  on  concrete  or  other 
suitable  masonry  backing  used  in  en- 
tirety or  in  combination  with  other 
types  of  finished  masonry. 

B.  Shop    buildings,    storehouses,    freight 
stations,  etc. 

(1)  Concrete  blocks,  finished  with 
brushed-on  Portland  cement  wash  or 
Portland  cement  paint,  from  founda- 
tion to  window-sill  level,  balance  of 
construction  being  of  corrugated  steel 
siding,  or  corrugated  aluminum  siding, 
or    corrugated    asbestos-cement    siding 
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on  steel  or  reinforced  concrete  frame- 
work. 

( 2 )  Pre-cast  architectural  concrete  pan- 
els erected  by  tilt-up  or  other  methods 
of  erection,   used   throughout. 

(3)  Cast-in-place  concrete  walls  from 
foundation  to  window-sill  level,  in 
lieu  of  concrete  blocks,  with  various 
wall  combinations  as  noted  to  be  used 
with  concrete  blocks. 

(4)  Common  brickwork  from  founda- 
tion to  window-sill  level  in  lieu  of 
concrete  blocks  or  cast-in-place  con- 
crete, with  various  wall  combinations 
as  noted  to  be  used  with  concrete 
blocks  or  cast-in-place  concrete. 

(5)  Concrete  blocks  finished  with 
brushed-on  Portland  cement  wash  or 
Portland-cement  paint,  used  through- 
out the  construction. 

(6)  Common  brickwork  used  through- 
out the  construction. 

II.  For  suburban  areas,  smaller  terminals, 
and   less   important   locations   and   struc- 
tures. 
A.  Station  and  office  buildings. 

( 1 )  Timber  framing  with  wood  nov- 
elty siding  of  not  less  than  2-in.  thick- 
ness up  to  window-sill  level,  or  other 
desired  height,  balance  of  construction 
being  of  rigid  asbestos-cement  shingles 
or  aluminum  novelty  siding  on  solid 
sheathing  of  wood  or  other  suitable 
sheathing  material. 

(2)  Timber  framing,  solid-sheathed 
with  wood  or  other  suitable  sheathing 
material,  finished  with  lathing  and 
stucco. 

(3)  Concrete  blocks,  finished  with 
brushed-on  Portland-cement  wash  or 
Portland-cement  paint,  or  cast-in-place 
concrete  wall  from  foundation  to  win- 
dow-sill level,  balance  of  construction 
being  of  wood  novelty  siding,  rigid  as- 
bestos-cement shingles,  or  aluminum 
novelty  siding  on  solid  sheathing,  of 
wood  or  other  suitable  sheathing  ma- 
terial. 

(4)  Common  brickwork  from  founda- 
tion to  window-sill  level,  in  lieu  of 
concrete  blocks  or  cast-in-place  con- 
crete, with  various  wall  combinations 
as  noted  to  be  used  with  concrete 
blocks  or  cast-in-place  concrete. 

(5)  Face  brick  or  unglazed  facing  tile, 
backed  up  with  common  brick,  con- 
crete blocks,  or  hollow  tile,  from  foun- 


dation to  window-sill  level,  balance  of 
construction  being  of  concrete  block 
finished  by  stuccoing  in  any  desired 
color. 

(6)  Concrete  blocks  finished  with 
brushed  on  Portland-cement  wash  or 
Portland-cement  paint  used  through- 
out the  construction. 
B.  Shop  buildings,  storehouses,  freight 
stations,  etc. 

(1)  Pre-fabricated  metal  buildings  on 
concrete  slab,  non-insulated  or  insu- 
lated  according  to   use  requirements. 

(2)  Steel  framing  covered  with  corru- 
gated steel,  zinc,  or  aluminum  siding. 

(3)  Steel  framing  covered  with  corru- 
gated asbestos-cement  siding. 

(4)  Concrete  blocks,  finished  with 
brushed-on  Portland-cement  wash  or 
Portland-cement  paint,  or  cast-in-place 
concrete  wall  from  foundation  to  win- 
dow-sill level,  balance  of  construction 
being  of  corrugated  steel  siding,  corru- 
gated aluminum  siding,  or  corrugated 
asbestos-cement  siding  on  steel  or  re- 
inforced concrete  framework. 

( 5 )  Pre-cast  architectural  concrete  pan- 
els erected  by  tilt-up  or  other  methods 
of  erection,  used  throughout. 

(6)  Common  brickwork  from  founda- 
tion to  window-sill  level,  in  lieu  of 
concrete  blocks  or  cast-in-place  con- 
crete, with  various  wall  combinations 
as  noted  to  be  used  with  concrete 
blocks   or  cast-in-place  concrete. 

(7)  Concrete  blocks  finished  with 
brushed-on  Portland-cement  wash  or 
Portland-cement  paint,  used  through- 
out the  construction. 

III.  Outlying    locations    and    structures    of 
minor  importance. 
A.  Station  and  office  buildings. 

( 1 )  Timber  framing  with  wood  novelty 
siding  or  boxing  and  batten,  frame- 
work sheathed  or  unsheathed  accord- 
ing to  requirements. 

( 2 )  Timber  framing  with  wood  novelty 
siding  of  not  less  than  2  in.  thickness 
up  to  window-sill  level,  balance  of 
construction  being  of  rigid  asbestos- 
cement  shingles  or  aluminum  novelty 
siding  on  solid  sheathing  of  wood  or 
other  suitable  sheathing  material. 

(3)  Timber  framing,  solid  sheathed 
with  wood  or  other  suitable  sheathing 
material,  finished  with  lathing  and 
stucco. 
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B.  Shop   buildings,    storehouses,    freight 
stations,  etc. 

(1)  Timber  framing  with  wood  novelty 
siding  or  boxing  and  batten,  frame- 
work sheathed  or  unsheathed  as  nec- 
essary. 

(2)  Timber  framing  covered  with  cor- 
rugated-steel or  corrugated-aluminum 
sheets. 

(3)  Pre-fabricated  metal  building  on 
concrete  slab,  non-insulated  or  insu- 
lated according  to  requirements. 

(4)  Timber  framing  covered  with  cor- 
rugated asbestos-cement  siding. 

(  5  )  Concrete  blocks  finished  with  Port- 
land-cement wash  or  Portland-cement 
paint  used  throughout  the  construc- 
tion. 

It  should  be  understood,  of  course,  that  the 
above  outline  is  to  serve  only  as  a  means  of 
generally  classifying  various  possible  and 
suitable  types  of  construction. 

It  should  also  be  understood  that  it  is  pos- 
sible to  work  out  any  number  of  various 
combinations  of  the  above  general  types  and 
to  work  into  such  combinations,  or  into  the 
described  general  classes,  certain  other  items 
of  construction  materials,  such  as  glass 
blocks,  corrugated  glass,  porcelain-enameled 
steel  sheets,  mineral-surfaced  asphalt-impreg- 
nated fibreboard,  cedar  or  redwood  shakes, 
and  similar  specialties,  according  to  appear- 
ance requirements  or  other  considerations  ap- 
plying to  any  certain  structure. 

The  committee  found  that  country-wide 
conditions  applying  to  the  matter  of  cost  of 
construction  were  so  varied  as  between  areas, 
sections  and  localities  as  to  preclude  the  pres- 
entation of  cost  data  in  form  suitable  for 
general  application  or  in  such  form  as  would 
not  tend  to  be  misleading  or  confusing  to 
those  attempting  to  make  use  of  this  report 
in  connection  with  specific  projects.  With 
respect  to  cost  data,  the  committee  can  only 
recommend  that  each  architect  and  designer 
be  governed  by  personal  experiences,  modi- 
fied as  may  be  required  by  local  market  con- 
ditions,   both    materialwise   and    laborwise. 

DISCUSSION 

The  discussion  was  begun  by  J.  A.  Jorlett 
(Penna.)     who    stated    that,    when    unusual 


building  materials  are  used,  a  small  stock 
should  be  ordered  in  addition  to  actual  im- 
mediate requirements  so  that  replacements  of 
broken  or  damaged  materials  can  be  made. 
As  an  example,  he  cited  an  instance  where 
6-in.  by  6-in.  glazed  tile  had  been  used  for 
wainscoting  and  floor  surfacing,  and  some  of 
the  tile  over  the  floorbeams  developed  cracks 
and  had  to  be  replaced.  The  few  tile  left 
over  from  the  original  construction  had  been 
thrown  away  and  new  ones  of  the  same  size 
could  not  be  purchased. 

J.  L.  Dougherty  (W.  M.)  brought  out  the 
fact  that  because  two  different  shipments  may 
bring  building  tile  of  different  color  shades, 
it  is  better  to  request  this  material  in  one 
shipment.  He  asked  how  others  replaced 
broken  glass  blocks  in  enginehouses.  E.  H. 
Barnhart  (B.&O.)  stated  that  he  uses  these 
blocks  in  panels  15  ft.  square,  placed  in 
wood  frames  and  muntins.  In  10  years,  he 
said,  only  one  panel  needed  replacement  and 
this  was  because  an  engine  ran  through  it. 
President  Huckstep  said  he  had  found  that 
the  use  of  a  high-glazing  compound  in  the 
original  construction  made  it  easier  to  make 
future  single-block  replacements.  L.  C.  Wink- 
elhaus  (C.&N.W.)  said  he  preferred  to  use 
the  heavy  wood  frames  and  sash  with  wood 
beads  for  installing  glass  block  because  vibra- 
tion from  the  engines  effects  putty  and  glaz- 
ing compounds. 

J.  F.  'Warrenfells  (S.A.L.)  stated  that 
whenever  he  had  occasion  to  replace  one 
broken  glass  block,  two  or  three  others  ad- 
joining were  broken  in  the  process  so  that 
four  blocks  had  to  be  ordered  to  replace  one. 
He  added  that  his  road  is  now  experimenting 
with  the  use  of  corrugated  structural  glass 
for  enginehouse  end  panels.  They  seem  to  be 
holding  up  better  than  the  glass  blocks  did 
and  are  more  easily  repaired.  He  further 
stated  that  he  prefers  the  heavy  creosoted 
wood  frame  for  these  panels  instead  of  the 
metal  frames.  President  Huckstep  said  he 
was  interested  in  Mr.  Warrenfell's  reference 
to  the  corrugated  structural  glass  because  his 
road  has  used  this  material  in  the  construc- 
tion of  a  new  $2  million  freighthouse  and 
finds  that  it  provides  good  lighting. 
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Many  methods  of  protection  from  brine 
drippings  have  been  tried,  some  in  an  ex- 
perimental way,  but  there  is  still  a  large 
field  for  investigation.  There  are  three  prin- 
cipal methods  for  protection  of  steel  bridges 
against  corrosion  resulting  from  brine  drip- 
pings: 

( 1 )  Choice  of  more  corrosion-resistant 
steels,  such  as  alloy  steels,  high  tensile  steels 
or  non-ferrous  materials. 

(2)  Use  of  protective  coatings:  (a)  Me- 
tallic coatings  such  as  zinc  or  aluminum 
platings;  and  (b)  other  protective  coatings 
and  coverings. 

(3)  Corrosion  inhibitors  (polyphosphate 
nitrate  mixtures). 

Copper-bearing  steel  increases  the  corro- 
sion resistance  of  the  steel  at  only  a  slight 
additional  cost,  but  it  cannot  be  considered 
economically  effective  against  brine  drip- 
pings without  a  substantial  protective  coat- 
ing. High-tensile  steels  of  silicon  or  nickel 
and  other  alloy  elements  have  been  used  in 
some  special  railway  bridges  during  the  past 
few  years  with  very  good  corrosion-resistant 
qualities.  These  alloys  naturally  increase  the 
cost  of  steel  considerably  and,  as  with  cop- 
per-bearing steel,  they  cannot  be  considered 
economically  effective  against  corrosion  from 
brine  drippings  without  a  good  protective 
coating. 

Metallic  Coatings 

Metallized  coatings,  applied  to  the  tops 
of  steel  girders  by  spray-gun  process,  have 
been  used  by  some  railroads  where  brine 
drippings  from  refrigerator  cars  cause  heavy 
damage  to  steel  bridge  members.    This  proc- 


ess consists  of  spraying  molten  non-corrosive 
zinc  or  aluminum  on  thoroughly  cleaned 
steel  surfaces  by  using  a  special  gun  on  the 
order  of  a  spray  gun.  The  non-corrosive 
metal  feeds  through  the  center  of  the  gun's 
nozzle  in  the  form  of  a  wire.  At  the  base 
of  the  gun  there  are  attached  three  lines — 
one  carrying  compressed  air,  another  oxygen 
and  a  third  acetylene.  As  the  metal  wire 
passes  out  of  the  gun  through  the  nozzle, 
it  is  transformed  into  a  molten  state  by  an 
oxyacetylene  flame  and  is  forced  into  a  spray 
by  the  compressed  air.  The  metal  spray  is 
cooled  rapidly  and  is  practically  cold  when 
it  strikes  the  steel  surface  being  coated,  so 
the  bond  to  the  steel  is  more  or  less  me- 
chanical. 

One  railroad  has  made  it  a  policy  to  met- 
allize the  top  flanges  of  floorbeams,  stringers 
and  girder  spans  on  all  new  bridges  before 
erection  at  locations  where  subjected  to  ex- 
cessive brine  drippings. 

The  surface  preparation  is  one  of  the 
most  important  factors  in  the  metallizing 
process,  especially  when  undertaken  on  top 
of  an  old  girder  that  has  been  exposed  to 
brine  drippings,  causing  deep  pits  in  the 
steel  plates.  The  conventional  steel-clean- 
ing processes  may  be  used,  such  as  air  tools, 
wire  brushes,  sand  or  shot  blasting,  and 
flame  cleaning  with  oxyacetylene  torches. 
Salt  deposits  in  pits  and  pores  in  the  steel 
are  neutralized  by  the  high  temperature  of 
the  flame  (3600  deg.  to  3800  deg.  F.),  as 
salt  vaporizes  at  approximately  2600  deg.  F. 


Other  Protective  Coatings 

Many  protective  coatings  for   steel  girders 
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are  in  use  today.  Probably  one  of  the  oldest 
and  most  generally  used  is  linseed  oil  paints, 
such  as  red-lead  primers,  because  of  the  ad- 
herence of  linseed  oil  to  steel  when  covered 
with  a  protective  paint  or  coating  that  will 
stand  normal  weathering. 

Experience  has  shown  that  oil-paint  coat- 
ings on  steel  will  not  withstand  excessive 
dampness,  brine  drippings,  acids,  etc.,  due 
to  the  paint  films  being  very  porous,  and,  in 
order  to  protect  steel  from  these  highly  cor- 
rosive conditions,  it  is  necessary  to  use  an 
impervious  acid-resistant  material  for  the 
coating.  Such  coatings  can  either  be  applied 
direct  on  the  properly  cleaned  steel  or  over 
oil-paint  coatings. 

Proper  cleaning  of  steel  structures  before 
painting  is  very  important  in  order  to  insure 
the  best  bond  of  the  paint  film.  If  the  clean- 
ing and  painting  can  be  done  before  the 
metal  becomes  pitted,  a  satisfactory  and  eco- 
nomical cleaning  job  can  be  done  with  pneu- 
matic chipping  hammers,  steel  hand  scrapers, 
hand  and  electric  wire  brushes  and  disc 
machines;  however,  if  the  painting  has  been 
deferred  to  such  an  extent  that  the  corro- 
sion and  deterioration  is  very  prominent, 
then  the  sandblasting  method  of  cleaning 
should  be  used  in  order  to  get  a  satisfactory 
cleaning  job. 

All  cleaned  steel  should  be  given  a  primer 
coating  immediately  after  cleaning,  as  oxida- 
tion forms  a  light  rust  coating  over  night 
on  exposed  steel  surfaces.  Red-lead  or  chro- 
mate  primers  applied  in  one  or  two  coats, 
then  covered  with  a  coat  for  weathering, 
have  been  used  by  most  railroads  for  normal 
protection.  Where  brine  drippings  are  in- 
volved, the  painting  cycle  on  portions  of 
girders  has  to  be  stepped  up  for  protection 
of  steel,  or  an  added  protective  coating  ap- 
plied over  oil  paints  to  extend  the  paint 
cycle. 


Spot  Painting  Satisfactory- 
Periodic  spot  painting  of  bridges  exposed 
to  heavy  brine  drippings  has  proven  very 
satisfactory  as  there  are  portions  of  girders 
that  will  probably  run  a  six-  or  eight-year 
paint  cycle,  yet,  to  protect  other  portions, 
spot  painting  will  be  required  every  two  or 
three  years  due  to  local  conditions.  Corro- 
sion from  brine  drippings  on  some  railroads 
runs  the  cleaning  cost  up  200  to  300  per 
cent  over  bridges  exposed  only  to  normal 
corrosive  conditions. 


Oxyacetylene  flame  cleaning  has  been  used 
to  very  good  advantage  by  some  railroads  on 
bridges  where  it  is  desired  to  remove  all 
the  old  paint  from  girders,  including  the 
original  shop  coat  on  steel.  Flame  cleaning 
is  not  economical  on  some  girders  with  cer- 
tain types  of  paints  that  are  not  too  old  and 
where  a  substantial  portion  of  the  coating 
is  intact  as  the  flame  seems  to  set  the  paint 
on  steel,  making  it  very  difficult  to  remove 
with  tools. 

One  of  the  coatings  being  extensively 
used  by  a  number  of  railroads  is  a  heavy 
non-hardening  chemically  inhibited  com- 
pound of  grease-like  consistency,  containing 
a  solvent  for  ease  of  application.  This  ma- 
terial is  applied  with  a  stiff  bristle  brush  or 
spray  in  order  to  insure  a  good  bond  be- 
tween it  and  the  steel  or  oil-paint  coating. 
The  thickness  should  be  about  1/16  in.  ap- 
plied only  on  portions  of  beams  or  girders 
where  the  coating  will  not  be  broken,  as  it 
is  a  non-hardening  compound. 

These  materials  have  found  good  usage 
on  steel  girder  plates,  tops  of  floor-beams, 
laterals,  lateral  plates,  top  and  bottom  flange 
angles,  webs,  struts,  cross  frames,  fixed  and 
expansion  bearings,  roller  nest,  rockers  and 
finished  bearing  surfaces;  also  as  a  protec- 
tive coating  on  turntables,  used  by  steam  en- 
gines at  terminals,  as  these  tables  are  sub- 
jected to  an  excessive  amount  of  chemically 
treated  water  from   steam   locomotives. 

Asphalt  coatings  have  also  been  used  by  a 
number  of  railroads  as  a  substitute  for  paint 
in  the  protection  of  steel  bridges  against 
corrosion.  This  material  is  applied  as  neat 
asphalt,  put  on  hot,  or  in  the  form  of  as- 
phalt oils  containing  from  57  to  65  per  cent 
asphalt  by  weight,  which  gives  a  fairly  eco- 
nomical protection  from  normal  corrosion. 
However,  for  excessive  brine  drippings  the 
neat  asphalt  is  recommended,  applied  in 
heavy  brush  coats,  as  its  melting  point  of 
150  deg.  to  170  deg.  prevents  the  asphalt 
from  running  in  hot  weather  and  cracking 
in  cold  weather. 

Some  railroads  have  given  protection  to 
top  cover  plates  on  open-deck  bridges  by 
the  application  of  tapered  or  roof-type  wood 
blocks  between  bridge  ties  over  girders  or 
beams.  These  blocks  are  sealed  in  place 
with  asphalt,  tar,  or  some  compound  that 
will  shed  the  brine  drippings.  Galvanized 
iron  troughs  are  sometimes  used  between 
bridge  ties  to  shed  or  deflect  brine  drippings 
from  the  tops  of  beams  or  girders. 
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Corrosion  Inhibitor 

The  annual  corrosion  loss  to  the  railways 
from  the  damage  done  by  brine  drippings 
cannot  accurately  be  evaluated,  but  it  has 
been  estimated  that  the  damage  to  track  and 
bridge  structures  probably  exceeds  $8,000,- 
000  annually  and  the  damage  to  the  refrig- 
erator cars  is  perhaps  one-half  of  this  amount. 

Extensive  tests  were  undertaken  by  the 
Association  of  American  Railroads  to  find 
a  corrosion  inhibitor  that  could  be  used  with 
salt  when  icing  refrigerator  cars,  which 
would  effectively  protect  the  track,  bridge 
and  car  structures  from  brine  corrosion.  The 
most  promising  inhibitors  tested  were  so- 
dium polyphosphate  and  disodium  phosphate, 
the  indications  being  that  their  use  would 
result  in  a  reduction  of  approximately  68 
per  cent  in  the  corrosion  rate. 

More  research  must  be  conducted  before 
definite  recommendations  can  be  made  for 
the  use  of  inhibitors  in  icing  refrigerator 
cars;  however,  the  results  of  the  research 
work  are  very  promising  and  indicate  that  a 
substantial  reduction  may  be  made  in  the 
annual  corrosion  loss  by  railways  due  to 
brine  drippings  from  refrigerator  cars,  which 
will  save  the  industry  several  millions  of 
dollars  annually. 

Conclusion 

Methods  of  protection  of  steel  bridges 
from  brine  drippings  are  varied  and  their 
effectiveness  depends  greatly  upon  the  char- 
acter of  the  structure,  local  conditions  and 
extent  of  corrosion.  The  use  of  more  cor- 
rosion-resistant materials  will  retard  the  cor- 
rosion from  brine,  and  the  application  of 
protective  coatings,  of  either  metallic  or 
other  types,  on  parts  of  steel  structures,  will 
minimize  the  extent  of  corrosion.  In  the  ap- 
plication of  metallic  or  other  coatings,  a 
clean  dry  surface  is  very  essential. 

The  use  of  a  corrosion  inhibitor  with  the 
rock  salt  employed  in  icing  refrigerator  cars 
may,  after  further  study,  help  solve  the  prob- 
lem of  steel  corrosion  caused  by  excessive 
brine  drippings. 

DISCUSSION 

Chairman  Hubbard  began  the  discussion 
by  announcing  that  a  committee  of  the 
A.R.E.A.  had  been  studying  this  subject  for 
a  number  of  years  and  is  still  working  on  it. 
He    then    asked    if    anyone    had    solved    the 


problem  on  his  road.  L.  Garis  (C.&N.W.) 
stated  that,  while  his  road  had  not  solved 
this  problem,  he  did  inspect  a  bridge  where 
the  bridge  foreman  had  applied  a  tarpaper 
covering  over  a  floorbeam  and  that  after 
many  years  of  service  this  floorbeam  was  in 
very  good  condition  as  compared  with  other 
floorbeams  not  so  protected.  He  added  that 
he  recalled  where  a  foreman  had  sent  him 
two  lag  screws,  one  that  was  galvanized 
and  another  that  had  not  been  coated,  from 
the  same  structure.  The  galvanized  lag 
screw  was  in  excellent  condition  while  the 
other  was  of  the  size  of  a  lead  pencil. 

It  has  been  the  standard  practice  for  15 
years  on  his  road,  said  F.  M.  Misch  (S.P.), 
to  use  galvanized  bridge  hardware  along  the 
seacoast  routes. 

Chairman  Hubbard  asked  if  any  members 
could  describe  the  brine-protection  tests 
being  carried  out  on  their  roads,  and  this 
prompted  several  members  to  advise  that  the 
A.A.R.  is  conducting  these  tests.  R.  E.  Dil- 
low  (A.A.R.)  stated  that  he  is  assisting  in 
making  these  tests  and  that,  in  addition  to 
the  galvanized  coatings,  extensive  tests  are 
being  conducted  with  paints.  R.  Baker  (Nat. 
Lead  Co.)  said  that  the  problem  of  protect- 
ing steel  bridge  members  with  paints  had 
also  been  referred  to  his  company.  As  a  re- 
sult several  of  the  more  modern  types  of 
paints,  including  vinyl  and  synthetics,  are 
being  tested  on  several  railroads. 

W.  L.  Short  (M.P.)  stated  that  he  knows 
of  some  synthetic  paints  being  used  by  Euro- 
pean railroads  but  he  was  unaware  of  any 
use  of  these  paints  on  roads  in  the  United 
States.  He  said  that  sodium  chloride,  even 
when  merely  present  in  the  environment,  will 
cause  rapid  oxidation  of  metal.  The  prob- 
lem is  severe  where  brine  drippings  fall,  es- 
pecially in  dry  territory.  In  applying  paints, 
Mr.  Short  believes  that  the  most  important 
factor  for  obtaining  good  protection  is  in 
the  preparation  of  the  surfaces.  The  film 
thickness  or  number  of  coats  is  also  of  im- 
portance, because  while  all  coats  are  porous, 
each  one  helps  in  closing  pores  in  the  coat 
beneath  it. 

Mr.  Short  said  that  there  is  more  than  one 
way  to  cause  rust.  Mill  scale  is  not  rust  in 
itself,  but  rust  forms  beneath  it.  Rust  from 
salt  on  iron  is  hydroscopic  and  holds  mois- 
ture to  hasten  corrosion.  Salt  must  be  re- 
moved to  reduce  corrosion,  but  chipping 
hammers  and  scaling  brushes  won't  do  it, 
and   some  other  method   must  be  used.     He 
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has  noted  that  ties  resting  on  girders  or  steel 
members  cause  corrosion,  and  these  places 
are  harder  to  protect  because  they  are  diffi- 
cult to  paint.  Hydroscopic  rust  is  in  no  re- 
spect a  protective  coating  in  itself.  Rusting 
is  rapid  in  the  early  weeks  of  its  formation 
and  then  it  tapers  off  in  growth. 

Early  in  1929,  Mr.  Short  continued,  it  was 
clearly  demonstrated  that  an  environment 
containing  salt  requires  paints  with  alkaline- 
resistant  vehicles.  Synthetic  paints  look 
promising  but  he  does  not  advocate  their  use 
in  general  bridge-work.  They  should  be  used 
only  in  salt  atmospheres  and  areas.    He  stated 


that  he  was  not  satisfied  with  the  service 
life  obtained  from  the  coatings  now  in  use 
on  his  road,  with  the  exception  of  the  me- 
tallic coatings  which  so  far  are  giving  ex- 
cellent results.  He  knew  that  the  Northern 
Pacific  was  also  obtaining  good  results  from 
metallic  coatings.  When  his  road  first  started 
using  these  coatings,  it  was  often  expressed 
that  a  short  service  life  only  could  be  ex- 
pected because  the  electrons  of  the  zinc 
would  be  lost  to  the  steel,  or  wasted.  He 
added  that  vinyl  and  chlorinated  rubber 
coatings  may  be  good  for  sealing  the  metal 
surfaces. 
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The  increasing  use  of  diesel  motive  power 
on  the  American  railroads  requires  continued 
study  to  attain  the  best  and  most  economical 
methods  of  storage  of  fuel  oil.  The  selection 
and  location  of  tanks  and  equipment  to  store 
this  fuel  oil  is  essential.  Adequate  facilities 
for  delivery  of  the  fuel  oil  to  the  locomotives 
with  a  minimum  of  delay  are  of  primary  im- 
portance. The  subject  matter  of  this  report 
will  be  devoted  primarily  to  the  design  and 
construction    of   fuel-oil    facilities. 


Design  and  Planning 

The  strategic  location  of  fuel-oil  installa- 
tions is  closely  related  to  train  operations. 
They  are  usually  placed  at  intermediate  ter- 
minals not  more  than  200  to  300  miles  apart 


for  diesel  locomotives  in  freight  service.  The 
location  of  these  facilities  adjacent  to  pas- 
senger-station platforms  will  permit  their  use 
in  servicing  passenger  -  train  locomotives 
while  the  train  is  being  handled  during 
normal    scheduled   stops. 

The  capacity  of  fuel-oil  storage  is  often 
limited  by  restrictions  as  to  the  area 
available  for  the  location  of  storage  tanks, 
but  it  is  very  desirable  that  the  tanks  have  a 
minimum  capacity  equivalent  to  a  30  days' 
supply  and  preferably  60  days. 

Another  important  consideration  in  the 
design  of  the  diesel  fueling  installation  is 
the  time  required  for  the  fueling  operation. 
The  pumps  should  be  adequate  to  provide 
a  minimum  of  approximately  100  g.p.m.  for 
each   of   the   units   to   be  serviced   simultane- 
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ously,  and  the  piping  should  be  such  as  not 
to  restrict  the  flow  of  the  fuel. 

At  this  point  it  is  well  to  comment  on  the 
mobile  fueling  facilities  provided  by  a  num- 
ber of  railroads  for  use  in  servicing  diesel 
switch  locomotives  assigned  to  various  yards 
throughout  metropolitan  areas.  Such  facili- 
ties consist  of  an  automotive  tank  truck 
equipped  to  dispense  diesel  fuel  oil,  water 
and  sand.  With  such  equipment,  the  serv- 
icing operation  is  brought  to  the  locomotive 
and  accomplished  during  the  lunch  period  or 
when  the  engine  crew  is  being  changed,  with 
a  minimum  of  lost  time  to  the  crew  or  the 
engine. 

Storage  tanks  should  be  of  welded  steel 
construction,  of  gauges  to  conform  to  state 
or  local  codes.  Where  such  codes  do  not 
exist  the  minimum  standards  as  established 
by  the  National  Board  of  Fire  Underwriters 
should  apply. 

Storage  tanks  with  capacities  up  to  35,000 
gal.  are  usually  prefabricated,  since  these 
sizes  can  be  handled  as  normal  shipments  and 
installed  with  regularly  available  equipment. 
Often  tanks  having  a  capacity  of  less  than 
35,000  gal.  can  be  installed  underground 
more  economically  than  above  ground  where 
space  may  be  at  a  premium  and  existing 
structures  might  require  expensive  dike  or 
fire-wall  construction.  Tanks  placed  under- 
ground must  be  of  heavier  gauges  and  pro- 
vided with  some  means  of  ballast  to  prevent 
floating.  An  effective  form  of  ballast  is  to 
pour  a  concrete  slab  over  the  top  of  the  tank, 
providing  from  one-half  to  one  cubic  yard 
of  concrete  per  1,000  gal.  of  capacity,  de- 
pending on  the  maximum  fluidity  of  the 
soil  when   saturated. 

Stability  a  Problem 

The  prefabricated  tank,  when  installed 
above  ground,  is  either  placed  horizontally 
on  the  required  number  of  supporting  cradle 
walls  or  saddles,  or  vertically  on  a  crushed 
stone  or  concrete  base.  When  such  tanks 
are  placed  vertically  the  problem  of  provid- 
ing stability  under  wind  loads  must  be  given 
consideration,  and  provision  made  for  an- 
chorage if  calculations  indicate  such  is  re- 
quired. 

Tanks  having  capacities  greater  than  35,- 
000  gal.  are  erected  at  the  site  and  placed  on 
a  bed  of  well-graded  crushed  stone  and  sand 
extending  several  feet  beyond  the  circumfer- 
ence of  the  tank.    The  area  surrounding  the 


tank  bed  should  slope  away  from  the  tank 
to  provide  good  drainage. 

Horizontally  placed  tanks  should  be  pro- 
vided with  a  manhole,  inlet  and  outlet  cou- 
pling, gauge  coupling,  vent-pipe  connection, 
and  level  indicator,  all  these  openings  to  be 
placed  on  a  line  on  one  side  of  the  tank  for 
top  setting.  In  addition  a  coupling  for  a 
drain  and  sampling  connection,  for  bottom 
setting,  should  be  provided  on  the  opposite 
side  near  one  end. 

Vertically  placed  tanks  should  be  provided 
with  a  manhole  and  couplings  for  escape 
valve,  vent  and  level  indicator  in  the  roofs. 
On  the  side  near  the  bottom  should  be  a 
manhole,  and  couplings  for  inlet,  outlet, 
sampling  connection  and  level  indicator.  Each 
tank  should  also  be  provided  with  ladder  and 
safety  cage  as  required. 

Dike  Protection 

The  construction  of  dikes  surrounding  all 
above-ground  diesel  fuel-oil  tanks  is  recom- 
mended to  protect  adjoining  railroad  prop- 
erty, even  though  not  required  by  state  or 
local  codes.  Where  multiple-tank  installa- 
tions are  made,  tanks  having  a  capacity  of 
greater  than  25,000  gal.  might  well  be  in- 
dividually isolated  by  dikes.  The  volume 
of  the  diked  area  should  be  110  per  cent  of 
the  volume  of  the  tanks,  including  that  part 
of  the  tank  below  the  top  of  the  dike  wall, 
unless  this  requirement  is  exceeded  by  state 
or  local  codes. 

Dikes  may  be  constructed  of  earth  or  con- 
crete, and  diked  areas  should  not  be  pro- 
vided with  any  drainage  other  than  the  nat- 
ural porosity  of  the  earth. 

Pumps  of  either  the  centrifugal  or  rotary 
types,  equipped  with  totally  enclosed  motors 
of  such  capacity  as  will  develop  the  full 
rated  discharge  capacity  of  the  pump,  are 
used  in  the  diesel  fuel-oil  service.  The  cen- 
trifugal type  pump  is  very  satisfactory  for 
this  service  when  the  suction  is  limited  to  a 
relatively  low  lift,  for  example,  when  used 
to  pump  from  a  vertical  storage  tank  to 
fueling  stations.  The  rotary  type  pump, 
equipped  with  relief  valve  and  by-pass,  being 
of  positive  displacement,  is  used  where  con- 
ditions require  dome  unloading  of  tank  cars, 
etc.,  and  where  self  priming  is  not  possible. 

To  limit  the  time  required  to  fuel  the  die- 
sel locomotive  to  the  minimum  pumps  of  at 
least  200  g.p.m.  have  been  generally  ac- 
cepted as  the  proper  capacity  for  this  service. 
With    proper    arrangement     of    piping    and 
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valves,  the  same  pump  may  be  utilized  for 
conveying  the  fuel  oil  tank  cars  into  storage 
tanks  and  from  storage  to  servicing  stations. 
Though  multiple  pumps  may  be  required  to 
facilitate  the  unloading  of  cars  at  the  same 
time  locomotives  are  being  fueled,  proper 
piping  will  prevent  fueling  interruption  due 
to  a  pump  failure. 

Pumphouses  and  Appurtenances 

A  pumphouse,  of  adequate  size  to  accom- 
modate all  pumps,  filters,  meters,  piping  and 
valves,  should  be  provided.  The  pumphouse 
should  be  of  non-combustible  materials  with 
good  ventilation  and  drainage  to  the  outside. 

Since  Diesel  fuel  is  a  very  difficult  liquid 
to  handle  without  encountering  leaks 
through  gaskets  and  pipe  threads,  special 
attention  should  be  given  to  the  piping. 
Where  the  piping  is  of  black  steel  pipe,  the 
joints  should  be  either  carefully  welded  or 
screwed,  using  a  specially  formulated  pipe 
thread  compound  to  prevent  oil  leaks.  Where 
pipe  lines  are  of  the  larger  sizes,  and  cast 
iron  or  spiral-welded  steel  pipe  is  used,  pat- 
ented bolted  joints  using  neoprene  gaskets 
have  proven  very  satisfactory. 

Pipe  connections  at  valves,  pumps,  filters, 
meters,  etc.,  can  usually  be  best  provided 
with  flanges  having  gaskets  designed  for 
oil  service  and  coated  with  an  oil  resisting 
gasket  paste  before  installation.  All  pipe 
lines  should  be  given  a  hydrostatic  test  at 
pressures  of  150  per  cent  of  the  designed 
operating  pressures.  Valves  should  be  of 
the  wedge-gate  type  having  an  operating 
pressure  of  125  p.s.i.  These  valves  should 
have  a  neoprene  or  oil-resistant  packing.  Lu- 
bricated   plug-type    valves    are    also    suitable. 

A  strainer  should  be  provided  in  the  suc- 
tion line  ahead  of  the  pump,  having  a  30- 
mesh  removable-type  screen  to  protect  the 
pump  from  foreign  matter.  A  filter  placed 
on  the  discharge  side  of  the  pump  will,  if 
the  pump  is  used  for  both  unloading  cars 
and  pumping  into  the  servicing  hydrants, 
provide  double  filtration  of  the  fuel  oil.  The 
filters  so  used  should  be  designed  expressly 
for  this  service,  with  renewable-type  filter 
elements. 

Good  accounting  practice  recommends  the 
use  of  meter  installations  to  record  the 
amount  of  fuel  oil  unloaded  into  the  storage 
tank  as  well  as  the  quantity  placed  in  loco- 
motive fuel  tanks.  If  the  locomotive  fueling 
hydrant  outlets  are  located  some  distance 
from   the   pumping   and   unloading   facilities, 


meters  for  the  latter  purpose  should  be  pro- 
vided as  a  part  of  the  fueling  hydrants.  Air 
eliminators  installed  in  conjunction  with  the 
meter  will  result  in  more  accurate  metering. 

Hydrants;   Unloading  Facilities 

There  are  many  variations  in  the  design 
of  diesel  fueling  hydrants,  but  the  most 
widely  used  has  a  standpipe,  10  to  16  ft. 
high,  with  a  neoprene  hose  extending  from 
the  top  of  this  pipe  and  having,  on  the  op- 
posite end,  a  spring  loaded  quick-acting  type 
fueling  valve  and  a  half-turn  quick  coupler 
to  fit  the  diesel  fuel  tank.  The  standpipe  has 
a  gate  valve  in  line  located  about  five  feet 
above  the  platform  for  positive  closure.  At 
each  standpipe  may  be  located  the  meter  as 
lefrerred  to  previously,  as  well  as  a  pilot- 
type  remote  control  push-button  station  for 
controlling  the  starting  and  stopping  of  the 
pumps. 

Since  the  National  Board  of  Fire  Under- 
writers has  recommended  dome  unloading 
railroads  are  more  generally  adopting  this 
type  of  unloading  of  tank  cars.  The  sim- 
plicity of  bottom  outlet  unloading  equipment 
may  not  outweigh  the  accompanying  hazards. 
Where  the  bottom  outlet  unloading  is 
used,  a  pit  or  box  for  the  storage  of  hose 
and  for  the  piping  connection  is  relatively 
simple  in  design.  The  hose  used  is  usually 
of  neoprene  with  wire  reinforcing,  and  has 
a  standard  connection  to  fit  the  bottom  out- 
let of  the  car. 

Dome  unloading  requires  a  crane,  of 
which  there  are  many  designs.  Most  all  of 
the  cranes  follow  a  general  pattern  consisting 
of  a  vertical  pipe  approximately  10  ft.  high 
located  within  legal  clearance  from  the  cen- 
ter line  of  the  unloading  track.  At  the  top 
of  the  vertical  pipe  there  is  a  hinged  or 
swinging  joint  with  a  horizontal  pipe  for 
extending  to  the  center  line  of  the  track.  A 
removable  section  of  pipe  for  extending  the 
horizontal  arm  into  the  bottom  of  the  tank 
is  provided.  The  removable  section  of  pipe, 
or  arms  not  counterbalanced,  should  be  of 
lightweight  non-ferrous  metals  for  ease  of 
handling.  All  swing  joints  should  be  of 
types  which  provide  easy  movement  and  are 
not  affected  by  oils. 

All  inside  electrical  work  in  connection 
with  diesel  fueling  installations  should  be 
of  types  to  meet  the  National  Electrical  Code 
for  Hazardous  Installations.  Lighting  within 
pumphouses  should  use  explosion-proof  type 
fixtures.     Conduit    should    be    of    the    rigid 
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type  and  lighting  switches  and  motor  con- 
trols, if  inside  the  pumphouse,  should  be  of 
explosion-proof  types.  Switch  gear,  if  lo- 
cated on  the  outside  of  the  building,  should 
be  weatherproof.  All  electrical  work  should 
be  properly  grounded. 

As  the  fueling  operations  are  on  a  24-hr. 
basis,  adequate  floodlighting  of  the  servicing 
operations  is  of  utmost  importance.  Lighting 
of  the  tank-car  unloading  areas  is  usually 
of  secondary  importance  as  these  operations 
are  carried  out  during  the  day  shift. 

As  most  railroads  have  their  individual 
requirements  as  to  fire-prevention  standards, 
recommendations  in  this  sphere  might  be  of 
a  controversial  nature.  However,  diesel  fuel 
oil  is  not  in  the  low  flash-point  group  of 
inflammable  liquids  and  it  is  usually  suffi- 
cient to  provide  dry-type  chemical  or  CO2 
extinguishers,  except  where  state  or  local 
codes  require  installation  of  specific  types 
of  fire  protection,  such  as  built-in  foam  sys- 
tems. 

DISCUSSION 

F.  M.  Misch  (S.P.)  began  the  discussion 
by  pointing  out  that,  in  making  an  inspection 
of  a  large  fuel-oil  storage  tank,  he  found  that 
the  bottom  plates  were  paper  thin  from 
corrosion  and  that  the  heavy  deposit  of  oil 
sludge  no  doubt  was  all  that  prevented  leak- 
age. He  warned  that  it  was  just  as  possible 
to  have  this  corrosion  in  the  pipe  lines  and 
that  this  should  be  kept  in  mind  when  mak- 
ing inspections.  He  said  he  differed  from 
the  report  in  one  respect  in  that  he  pre- 
ferred to  have  the  tanks  set  on  sand  that 
was  oil-impregnated  under  pressure  rather 
than  on  gravel  or  crushed  stone.  He  also 
warned  that  economy  can  be  carried  too  far 
in  re-using  old  steel  water  tanks,  because 
when  diesel  oil  is  placed  in  an  old  riveted 
steel  water  tank,  there  is  danger  of  leakage. 

In  response  to  a  question  by  J.  A.  Jorlett 
(Penna.)  as  to  how  the  northern  roads  kept 
diesel  oil  warm  so  that  it  presented  no 
pumping      difficulties,      Vice-Chairman      G. 


Switzer  (W.P. )  replied  that  he  has  found 
electric  heaters  to  be  satisfactory  and  that 
they  presented  no  serious  fire  hazard.  H.  B. 
Lorence  (N.Y.C.)  added  that  his  road  like- 
wise uses  electric  heaters  for  this  purpose 
and  that  they  are  of  the  explosion-proof 
type.  L.  R.  Morgan  (N.Y.C.)  stated  that 
electrical  strip  heaters  would  be  dangerous 
to  use  for  warming  diesel  oil  pipe  lines,  etc., 
and  recommended  that  the  association  go 
on  record  as  being  opposed  to  their  use. 
However,  no  vote  was  taken  on  this  recom- 
mendation. 

L.  Mayfield  (M.P.)  stated  that  it  fre- 
quently costs  more  to  make  a  riveted  tank 
oiltight  by  welding  than  to  buy  a  new  tank. 
In  welding  old  tanks,  the  welded  material  ap- 
plied generally  breaks  as  the  work  progresses. 
To  this,  G.  W.  Benson  (C.  of  Ga.)  stated 
that  he  has  had  several  old  tanks  welded  but 
did  not  experience  Mayfield's  difficulty  with 
breaks. 

C.  E.  Garcelon  (B.&A.)  stated  that  much 
to  his  later  sorrow  he  used  conventional 
pipe  joints  on  some  of  his  underground  oil 
supply  pipe  lines.  It  was  his  opinion  that 
pipe  lines  with  conventional  joints  should 
be  used  above  ground  where  they  could  be 
inspected  for  leaks  or  else  welded  joints 
should  be  used  on  underground  lines. 

President  Huckstep  (M.P.)  commented 
on  the  lack  of  anchorage  for  oil-storage  tanks 
and  recounted  how  such  tanks  floated  away 
during  the  floods  recently  experienced  at 
Kansas  City,  creating  serious  fire  hazards. 
He  predicted  that  proper  anchorage  of  oil 
tanks  might  soon  be  required  by  law.  G. 
Martin  (I.C.)  said  that  he  had  overcome  the 
possibility  of  tanks  floating  away  during  a 
flood  by  installing  check  valves  near  their 
bases  which  permit  water  to  enter  the  tanks 
and  the  levels  to  become  equalized  within 
and  outside  of  the  tanks.  He  admitted  that 
if  the  water  rose  to  any  considerable  depth, 
this  anchorage  method  would  cause  loss  of 
oil  but,  on  the  other  hand,  if  the  tanks  were 
not  anchored,  the  oil  would  be  lost  anyway 
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Maintenance  and  operation  of  heating 
plants  on  the  railroads  are  large  items  of 
expense.  No  doubt  there  are  many  old 
plants  in  service  that  are  antiquated,  and  if 
a  study  is  made  it  would  be  found  that  re- 
placement with  a  modern  plant  would  be 
economical  from  the  standpoint  of  both 
maintenance  and  operation.  When  the  40-hr. 
week  became  effective  it  was  desirable  to 
convert  coal-burning  heating  plants  to  use 
oil  or  gas  to  eliminate  the  need  for  manual 
attendance  on  week-ends.  In  many  cases  the 
oil  or  gas-burning  unit  was  installed  in  the 
old  steam,  hot-water  or  hot-air  furnace.  The 
fire  box  was  originally  designed  to  burn  coal 
and  it  may  be  questioned  if  such  plants  can 
be   operated   efficiently  with  oil   or  gas. 

Economies  in  fuel  consumption  may  be 
made  by  re-arranging  piping  and  installing 
circulating  pumps  for  hot-water  systems  and 
remodelling  ducts  and  installing  blowers  for 
hot-air  systems.  This,  of  course,  is  depend- 
ent on  electricity  being  available  for  the 
pumps  or  fans.  The  chimney  or  stack  also 
has  a  bearing  on  fuel  consumption  and  the 
chimney  or  stack  is  also  involved  at  loca- 
tions where  smoke  abatement  is  in  effect. 
It  is  advisable  to  check  the  capacity  of  the 
chimney  or  stack  with  a  draft  gauge.  Manu- 
facturers generally  specify  the  draft  required. 
It  is  important  that  oil-burning  stoves  have 
the  proper  draft. 

Insulation  Is  Important 

Another  factor  in  reducing  fuel  consump- 
tion is  proper  insulation  of  the  boiler  and 
piping,  as  much  heat  can  be  lost  if  insulation 
becomes    defective.     In    this    connection,    the 


construction  of  the  building  being  heated  has 
a  lot  to  do  with  fuel  consumption.  Obvi- 
ously, a  well-built,  properly  insulated  build- 
ing will  require  less  fuel  to  heat  than  some 
of  the  old,  poorly  insulated  buildings  in  use 
on   the  railroads. 

Those  of  us  in  the  northern  climates  es- 
pecially know  the  importance  of  having  the 
heating  plants  in  a  dependable  operating 
condition.  The  failure  of  a  heating  plant  at 
one  of  the  larger  places  may  be  costly.  Fail- 
ure can  be  reduced  to  a  minimum  by  proper 
maintenance   and   operation. 

In  order  that  a  heating  plant  may  have 
proper  maintenance,  the  inspection  is  the 
first  step.  Before  the  heating  season  is  over 
a  visual  inspection  should  be  made  of  steam 
and  hot-water  piping,  valves,  radiators  and 
any  other  parts  that  need  attention  and  in 
which  defects  cannot  readily  be  detected 
when  the  plant  is  cold.  When  the  heating 
season  is  over  a  thorough  inspection  should 
be  made  and  needed  material  assembled  so 
that  repairs  can  be  made  before  the  next 
heating  season.  Consideration  should  be 
given  to  the  use  of  welding  in  connection 
with  repairs.  In  many  cases  pipe  and  fit- 
tings and  parts  for  the  heating  plant  can  be 
repaired  by  modern  welding  at  much  less 
cost  than  that  of  new  parts. 


Guide  for  Inspection 

There  are  many  parts  to  a  heating  plant 
and  each  part  is  equally  important  in  the 
functioning  of  the  plant.  The  following  is 
a  guide  for  the  inspection. 

Arrange  for  a  hydrostatic  test  of  all  boil- 
ers,  as  state  or   local  statute  requires,   or  as 
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may  be  required  by  the  railroad,  and  wash 
the  boilers.  Boilers  not  requiring  a  hydro- 
static test  should  be  drained  and  as  much  as 
possible  of  the  sludge  washed  out.  It  seems 
that  manufacturers  could  provide  more  op- 
enings in  sectional  boilers  to  do  proper  clean- 
ing and  inspecting.  Soft  water  should  be 
used  for  all  steam  boilers,  especially  sectional 
boilers.  Where  treated  locomotive  water  is 
not  available,  a  separate  water  softener  may 
be  desirable.  When  the  boiler  is  refilled  it 
may  be  advisable  to  add  a  rust  inhibitor. 
Clean  the  fire  boxes  and  examine  the  lining 
and  grates  and  clean  and  examine  tuyeres 
and  retorts  if  stoker  fired. 

Clean  and  examine  the  smoke-pipe  con- 
nection to  the  chimney  or  stack,  the  damp- 
ers and  the  barometric  draft  control.  Clean 
and  examine  the  chimney.  A  defective  chim- 
ney not  only  interferes  with  the  draft,  but 
is  a  fire  hazard. 


Examine  Stokers 

Take  apart  stokers  to  examine  the  feed 
screw  and  housing,  the  gear  box,  bolts,  and 
hopper,  and  inspect  the  motor.  Filling  the 
feed  screw  with  oil-soaked  saw  dust  will 
prevent  deterioration  of  the  housing.  Paint- 
ing or  oiling  the  steel  portion  of  the  stoker 
as  well  as  the  boiler  will  prevent  rusting. 

Take  apart,  clean  and,  if  necessary,  repack 
the  condensate  pump,  and  clean  and  inspect 
the  motor.  The  same  applies  to  water  cir- 
culating pumps  in   hot-water  plants. 

Where  the  plant  is  an  automatic  oil-fired 
unit,  clean  the  nozzle  and  igniter,  and  ex- 
amine the  fuel  pump  and  oil  strainer.  Clean 
and  inspect  the  motor.  Take  apart,  clean 
and  examine  the  automatic  water  feed,  and 
clean  the  water  glass  and  valves.  Test  pres- 
sure gauges,  relief  valves  and  cocks. 

Examine  radiators,  radiator  valves,  air 
valve,  traps,  insulation,  pipes  and  fittings, 
including  the  water  inlet  pipe;  also  the  pres- 
sure-reducing valves  and  motorized  valves, 
including  the  motor.  Open  up  where  neces- 
sary for  proper  inspection.  Examine  the  ex- 
pansion  tank. 

Water  softeners  should  be  cleaned  and 
examined.  Automatically  operated  plants,  in 
particular,  need  close  attention.  Clean  hot- 
air  furnaces  and  examine  sections,  grates, 
doors,  housing  and  ducts.  Replace  air-filter 
where  one  is  used.  Where  a  blower  is  pro- 
vided, examine  the  bearings  and  belt,  and 
clean  and  inspect  the  motor. 


Unit  heaters  are  generally  located  near  the 
ceiling  and  are  frequently  neglected.  These 
should  be  inspected  and  motors  cleaned  and 
tested. 

Coal-Burning  Stoves 

Coal-burning  stoves  are  easily  inspected 
for  defective  parts.  Many  coal  stoves  have 
been  replaced  with  oil,  gas  or  electric  stoves 
where  heat  is  required  during  weekends  for 
patrons,  to  protect  perishable  goods,  or  to 
prevent  plumbing  from  freezing.  About  the 
only  attention  oil  stoves  require  is  the  clean- 
ing of  the  pilot  ring  and  baffle,  the  oil  regu- 
lator, the  screen  and  the  tub  from  the  fuel 
tank.  If  the  unit  is  heavily  fired  the  pilot 
ring  and  baffle  may  burn  out.  Trouble  from 
foreign  substance  in  the  oil  can  be  prevented 
by  installing  a  sediment  bulb  next  to  the 
fuel  tank  if  the  oil  is  stored  in  an  outside 
tank.  Savings  can  be  made  in  fuel  by  pro- 
viding thermostat  control  for  the  oil  regula- 
tor and  a  fan  for  circulation.  Where  the 
heater  is  located  in  the  waiting  room  of  a 
depot  that  has  to  be  kept  open  when  the 
attendant  is  not  on  duty,  trouble  from  out- 
siders regulating  the  valve  can  be  avoided 
by  placing  the  oil  valve  in  the  office  or 
constructing  a  cage  around  the  valve,  which 
can  be  locked. 

Inspection  of  the  various  electric  motors 
should  include  wiring,  and  all  electric  con- 
trols, switches,  starters,  stack  and  tempera- 
ture switches,  float  switches  and  thermo- 
stats. For  uninterrupted  service  of  a  heating 
plant,  the  electric  controls  are  perhaps  the 
most  important.  Cause  of  failure  of  an  au- 
tomatically controlled  heating  plant  is  most 
frequently  of  an  electrical   nature. 

Hot  Water  Heaters 

There  are  many  domestic  type  hot-water 
heaters  on  the  railroads  and  they  come  in 
the  same  category  as  heating  plants.  These 
units  should  have  the  same  thorough  inspec- 
tion as  the  heating  plants.  No  doubt  some 
economies  can  be  effected  by  replacing  coal 
or  oil  heaters  with  modern  gas  or  electric 
water  heaters.  Where  electric  water  heaters 
are  used  it  is  imperative  that  the  heating 
element  be  removed  and  cleaned  periodically 
to  maintain  its  efficiency.  Encrustation  may 
build  up  on  the  unit  to  the  extent  that  it  will 
be  difficult  or  impossible  to  remove  the  unit 
without   damage. 
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Heating  plants  are  always  a  fire  hazard 
from  various  causes.  Where  the  heating 
plant  is  housed  in  a  separate  room  the  fire 
hazard  can  be  reduced  by  lining  the  room 
with  fire-resistant  material,  keeping  the  room 
clean  and  free  from  combustible  material 
and  providing  dependable  fire  extinguishers. 
Where  oil  is  used,  provide  foam,  dry  pow- 
der or  CO2  type  extinguishers.  Where  the 
heating  plant  is  located  in  an  open  room 
good  housekeeping  should  prevail.  If  the 
plant  is  properly  installed  and  insulated  and 
the  room  kept  clean,  the  fuel  and  ashes  han- 
dled carefully,  and  drafts  regulated  so  the 
unit  does  not  overheat,  the  fire  hazard  is 
reduced   to   a   minimum. 


Fuel  Storage 

The  storage  of  fuel  oil  is  a  problem  in 
many  places.  Where  space  and  regulations 
permit  the  storage  tank  should  be  located 
above  ground.  The  use  of  oil  heating  is 
quite  universal  and  truck  delivery  of  oil  is 
available  in  cities  and  small  towns.  Conse- 
quently, a  tank  above  ground,  with  a  capac- 
ity that  does  not  require  a  dike,  can  be  used. 
The  objection  to  an  underground  tank  is 
that  it  is  not  accessible  for  inspection  and, 
if  a  leak  occurs,  serious  consequences  may 
result  from  the  oil  seeping  into  the  ground. 
Furthermore,  water  from  the  ground  may 
get  into  the  tank. 

With  the  mounting  cost  of  fuel,  the  eco- 
nomical operation  of  the  heating  plant  is  of 
utmost  importance.  If,  by  careful  firing 
and  elimination  of  unnecessary  heat,  we 
could  save  one  ton  of  coal  or  100  gal.  of 
fuel  oil  for  each  heating  unit  during  one 
season,  the  money  saving  can  readily  be 
figured. 

Overheating  causes  waste  of  fuel,  and  is 
detrimental  to  the  heating  plant,  adds  to 
the  deterioration  of  the  interior  decoration 
of  the  rooms  and  is  a  fire  hazard.  Rooms 
are  often  heated  to  80  deg.  or  more  when 
70  or  72  deg.  would  be  comfortable.  With 
hand-fired    coal-heating    plants    the    tendency 


is  to  overload  the  fire  box  to  save  extra 
trips  to  the  coal  bin,  the  grates  are  not 
shaken,  clinkers  not  removed  and  the  ash  pit 
not  cleaned,  all  of  which  result  in  unneces- 
sary fuel  consumption.  For  successful  opera- 
tion of  stoker-fired  heating  plants  the  clink- 
ers must  be  removed  regularly.  Holding  wa- 
ter in  boilers  to  proper  level  adds  to  the 
efficiency  of  the  plant.  Oil  or  gas-fired  heat- 
ing plants  are  adapted  to  closer  regulation 
than  coal  fired.  When  equipped  with  ther- 
mostatic control  or  manual  control,  the  tem- 
perature can  be  lowered  during  nights  and 
week  ends  when  the  building  is  not  occupied. 
Efficiency  can  be  obtained  in  the  operation 
of  heating  plants  if  the  operator  of  the  plant 
has  full  knowledge  of  how  they  should  be 
operated.  The  printed  instructions  furnished 
by  manufacturers,  supplemented  by  such  in- 
structions as  may  be  issued  by  the  railroad, 
should  be  posted  at  the  heating  plant.  Of- 
ficers and  supervisors  should  insist  that  these 
instructions  be  obeyed.  We  must  educate 
the  railroad  employee  to  become  fuel-saving 
conscious — that  fuel,  whatever  it  may  be 
used  for,  is  not  a  cheap  commodity  to  be 
wasted. 


DISCUSSION 

President  Huckstep  opened  the  discussion 
by  asking  if  anyone  had  figured  out  how  to 
turn  cold  water  into  a  hot  boiler  that  had 
no  water  in  it.  When  no  one  in  the  audience 
responded,  Mr.  Huckstep  said  he  guessed 
that  the  automatic  feedwater  system  is  the 
only  solution. 

In  response  to  a  question  raised  by  R.  E. 
Dove  (R.E.&M.)  as  to  whether  or  not  any 
saving  resulted  from  turning  the  thermostat 
dial  down  at  night  when  the  w,alls  had  to  be 
reheated  the  next  day,  Chairman  Engman 
replied  that  there  was,  providing  that  the 
dial  was  not  set  lower  than  60  deg.  at  night. 

G.  S.  Crites  (B.&O.,  retired)  stated  that 
the  matter  of  standardizing  furnaces  used  to 
heat  small  buildings  is  important  as  it  will 
save  in  the  cost  of  storing  replacement  parts. 
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In  considering  the  problem  of  accident 
prevention  prior  to  any  undertaking,  regard- 
less of  its  size  or  type,  there  are  two  goals 
which  must  be  achieved  to  insure  safe  com- 
pletion of  the  job.  They  are:  (1)  the  edu- 
cation of  the  workmen  and  the  machine  op- 
erators: and  (2)  an  experienced  and  intelli- 
gent supervisory  force.  The  extent  to  which 
these  men  are  trained  will  determine  the 
safety  record  for  the  job. 

The  education  required  for  the  workman 
is  on  a  very  broad  and  continuous  basis.  The 
workman  must  recognize  the  importance  of 
his  own  personal  safety,  the  safety  of  his 
fellow  workmen,  and  the  safety  of  the  pub- 
lic. The  phrases  "Safety  is  the  first  im- 
portance in  the  discharge  of  duty,"  and 
"Obedience  to  the  rules  is  essential  to 
safety,"  are  both  familiar  to  every  railroad 
man.  Unfortunately,  these  phrases  are  so 
familiar  they  only  remind  each  man  that 
he  has  read  the  General  Notice  in  the  Book 
of  Operating  Rules.  The  underlying  idea 
behind  these  phrases  does  not  strike  each 
man  personally  as  effectively  as  is  should, 
as  far  too  often  men  allow  themselves  to 
feel  that  the  phrases  are  meant  for  the  other 
men,  with  the  result  that  they  treat  them 
indifferently  themselves. 

First  Educate  Workman 

The  first  step  in  educating  the  workman 
is  to  impress  him  with  the  realization  that 
he  himself  can  have  an  accident.  He  must 
be  able  to  picture  himself  disabled  and  the 
tragic  results  to  his  loved  ones.  He  must 
realize  the  importance  of  working  safely  and 
that    through    a    careless    act    or    unnecessary 


chance  he  can  not  only  injure  himself  but 
his  fellow  workmen,  or  someone  not  even 
connected  with  the  railroad.  With  this  idea 
firmly  established,  he  will  automatically  be- 
come more  safety  minded. 

But  being  safety  minded  is  not  enough. 
Many  an  accident  is  the  result  of  ignorance 
in  the  use  of  materials,  tools  and  machinery. 
This  is  the  second  part  of  the  education  of 
the  workman.  A  man  must  be  taught  the 
safe  way  to  use  his  tools  and  how  to  handle 
material  without  hurting  himself  or  someone 
else.  He  must  be  taught  how  to  keep  his 
tools  in  good  working  condition  and  how 
to  recognize  when  these  tools  are  in  such 
a  condition  that  their  use  would  create  a 
hazard. 

Must  Know  Machine 

A  machine  operator  must  know  every  as- 
pect of  his  machine — its  capacity,  proper 
maintenance,  operating  signals,  and  safety 
regulations — as  well  as  have  practical  ex- 
perience in  its  operation.  Consequently, 
through  experience  and  training  the  work- 
man gains  confidence  in  himself  and  his  fel- 
low workmen.  This  confidence  is  very  neces- 
sary, for  a  man  cannot  be  completely  safe 
if  he  has  to  hesitate  or  if  there  is  a  doubt 
in  his  mind  that  he  is  not  doing  the  job 
right. 

The  state  of  mind  of  the  workman  is  like- 
wise important.  He  cannot  work  safely  if 
his  mind  is  not  on  the  job,  nor  can  he  be 
safe  if  he  becomes  overconfident.  The  fore- 
going reasons  obviously  bring  out  the  second 
essential  point  in  accident  prevention — 
proper    supervision.     The   supervisory    forces 
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must  not  only  educate  and  train  the  men  in 
safety  and  practical  know-how  of  the  job, 
but  they  must  also  take  a  personal  interest 
in  the  men  to  such  an  extent  that  the  work 
will  be  assigned  according  to  the  ability  and 
aptitude  of  the  workmen.  A  man  must  not 
be  put  on  a  job  beyond  his  physical  or  men- 
tal ability.  Likewise,  he  must  not  be  put  on 
a  hazardous  job  if  he  has  any  personal  prob- 
lem  which   would   divide   his   attention. 

The  foreman  or  supervisor  must  himself 
be  well  versed  in  the  know-how  of  the  job. 
He  must  be  thoroughly  acquainted  with  the 
capacity  of  the  machines  and  their  safe  load. 
He  must  supervise  the  actions  of  the  men 
regardless  of  their  experience,  as  they  may 
become  careless  or  take  a  chance,  and  by 
so  doing  the  risk  of  an  accident  is  increased. 
It  is  the  responsibility  of  the  supervisory 
force  to  prevent  any  such  action  and  to  in- 
spect the  tools  and  machinery  to  see  that 
they  are  in  proper  condition.  It  is  particu- 
larly important  to  check  such  parts  that  wear 
readily  and  parts  that  are  under  excessive 
strain.  The  organization  of  the  work  and  the 
mutual  understanding  of  what  is  to  be  done 
are  the  major  responsibilities  of  the  super- 
visor. With  good  organization  the  work 
will  progress  more  smoothly  and,  as  a  result 
more  safely.  Equally  important  is  the  under- 
standing among  the  men  as  to  what  is  to 
be  done  and  in  what  order.  Closely  related 
to  this  subject  is  the  mutual  understanding 
of  signals,  particularly  where  their  use  is 
required  involving  movement  where  vocal 
instructions  are  not  understandable  due  to 
the   noise   of   machinery   or  local   conditions. 


Must  Have  Safe  Machines 

A  man  may  be  the  best  trained  both  in 
ability  and  safety  and  have  the  closest  super- 
vision, yet  he  cannot  be  any  safer  than  the 
most  dangerous  tool  or  machine  that  is  at 
his  disposal.  In  this  respect,  the  responsibil- 
ity moves  up  the  line  to  the  purchasing  and 
testing  departments.  When  buying  machin- 
ery, it  is  not  only  necessary  to  investigate 
the  resulting  production  and  the  maintenance 
cost  incurred  by  the  machinery,  but  it  is 
absolutely  necessary  to  investigate  the  haz- 
ards in  its  operation.  The  test  department 
should  provide  information,  if  it  is  not  al- 
ready provided  by  the  manufacturer,  as  to 
its  proper  lubricant,  and  specifications  for 
replacement  parts,  and  also  designate  points 
of  excessive  stress   that  should   be  inspected 


periodically.  The  most  efficient  yet  the  safest 
machine  must  be  bought,  and  the  hazards 
incurred  in  its  use  and  maintenance  must  be 
brought  to  the  attention  of  the  men  and 
supervisory  forces. 

Safety  and  accident  prevention  comprise 
a  field  in  themselves.  Yet  this  field  is  inter- 
related with  every  department  of  the  rail- 
road. To  discuss  the  problem  of  accident  pre- 
vention in  any  one  phase  will  undoubtedly 
bring  in  topics  of  other  fields,  yet  accidents 
can  be  traced  back  to  parent  causes  regardless 
of  the  department.  On  the  surface  each  ac- 
cident is  different,  and  the  remark  is  often 
heard  afterwards:  "I  never  saw  anything  hap- 
pen like  that  before";  but  regardless  of  where 
or  when  or  under  what  circumstances  it  may 
happen,  if  you  go  back  far  enough  you  will 
find  that  it  resulted  from  one  of  several 
simple   mistakes. 

The  most  common  mistake  that  occurs  is 
in  the  personal  protection  of  the  men.  The 
mistake  usually  involves  just  a  little  thing 
that  would  protect  a  man  from  being  injured. 
One  of  the  most  frequent  types  of  injury  to 
the  workman  is  caused  by  dropping  material 
or  equipment  on  his  feet  or  hands.  Although 
the  cause  is  probably  due  to  improper  han- 
dling, the  injury  could  possibly  be  prevented 
in  the  case  of  his  feet,  for  example,  if  the 
man  were  wearing  safety  shoes. 

It  is  the  desire  and  goal  of  every  manage- 
ment to  remove  the  cause  of  accidents.  Even 
though  progress  is  being  made  in  this  direc- 
tion, accidents  are  still  happening.  Yet  with 
the  safety  measures  provided  today,  it  is 
possible  to  reduce  the  injuries  from  these 
accidents.  For  example,  goggles  should  be 
provided  for  workmen  engaged  in  using 
welding  or  grinding  equipment.  Masks 
should  be  provided  when  entering  tunnels 
after  blasting  to  protect  the  men  from  any 
fumes  that  might  remain  in  the  tunnel;  like- 
wise, they  should  be  provided  for  men  en- 
gaged in  painting  with  a  spray  gun  in  order 
to  prevent  inhaling  the  mist  of  paint. 

Head  Protection  Needed 

Helmets  are  also  necessary  equipment 
where  there  is  a  chance  of  material,  tools  or 
rock  falling  on  the  workmen.  This  is  par- 
ticularly true  when  they  are  engaged  in  tun- 
nel work  where  men  are  continuously  work- 
ing above  each  other.  This  is  likewise  true 
in  steel  bridge  construction  where  there  is  a 
constant  danger  of  falling  objects. 
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Another  type  of  injury  that  is  all  too  fre- 
quent occurs  as  a  result  of  falls.  In  most 
every  type  of  construction  or  maintenance 
work  connected  with  the  B&B  department  the 
workmen  must  place  themselves  in  precarious 
positions  to  perform  their  work.  In  every 
case  it  is  necessary  to  provide  equipment 
for  their  protection.  In  some  cases  a  safety 
belt  will  be  sufficient,  but  in  the  majority  of 
instances  it  will  be  necessary  to  build  staging 
or  scaffolding.  This  is  true  in  such  cases  as 
tank,  bridge,  and  building  construction  or 
maintenance.  In  building  these  scaffolds  the 
particular  job  must  be  considered  in  selecting 
the  materials  and  in  determining  the  size 
and  strength.  It  is  necessary  to  make  the 
platforms  large  enough  so  the  men  will  have 
sufficient  room  to  work  without  interfering 
with  the  other  men.  It  must  also  be  large 
enough  to  handle  the  material  and  machinery 
necessary  for  the  job.  In  this  connection,  it 
is  essential  to  construct  the  scaffold  or  stag- 
ing strong  enough  to  hold  any  load  that 
might  be  required  in  the  course  of  the  con- 
struction, including  wind  stresses.  To  insure 
the  safety  of  the  workmen,  railings  and  toe- 
boards    should   be   included   on    the  scaffold. 

The  weather  conditions  must  be  consid- 
ered in  this  type  of  work.  In  windy  or  icy 
weather  special  care  should  be  taken  to  insure 
the  safety  of  the  workman.  With  high  winds 
blowing,  materials  and  tools  may  be  blown 
off  and  there  is  a  constant  danger  of  a  man 
losing  his  balance  and  falling.  Ice  presents 
somewhat  of  the  same  problem  in  that  the 
footing  and  hand  grips  are  insecure.  Shoes 
with  spikes  to  prevent  slipping  are  sometimes 
useful,  but  if  the  weather  conditions  are  con- 
sidered bad  enough  it  is  wise  to  discontinue 
such  work  until  these  hazards  are  gone.  How- 
ever, it  is  found  that  good  working  condi- 
tions such  as  good  light,  heat  (when  possi- 
ble) and  protection  from  the  wind,  promote 
better  relations  and  better  safety  records. 


Tools  and  Machinery- 
Through  the  use  of  machinery  and  power 
tools  the  railroads  have  increased  the  quan- 
tity and  the  quality  of  their  work.  Equally 
important  is  the  fact  that  these  tools  and  ma- 
chines have  increased  the  safety  of  the  men 
working  on  the  job,  but  if  these  machines 
break  down  or  are  in  bad  condition,  the  effi- 
ciency is  greatly  reduced.  Likewise,  if  this 
condition  is  allowed  to  remain,  it  comprises  a 
deterrent   to   the   safe   operation   of   the   ma- 


chine. Consequently  it  is  necessary  to  make 
daily  inspections  of  the  machinery  before  it 
is  put  into  operation.  This  is  true  of  every 
tool  or  machine  used,  and  particularly  of 
heavy  equipment  such  as  cranes,  pile  drivers 
and  draglines.  The  operator  should  take  a 
personal  pride  in  his  equipment  and  see  that 
every  part  is  in  working  condition  and  that 
there  is  no  point  that  is  liable  to  fail  during 
its  operation.  For  example,  on  such  equip- 
ment as  cranes  or  draglines,  connections  on 
mechanical  parts  must  be  checked.  All  bolts, 
nuts  and  cotter  keys  must  be  tight  and  in 
place.  Pins  must  be  inspected  and  sheaves 
must  be  free  from  defects  or  worn  flanges 
and  properly  aligned  to  prevent  excessive 
wear  on  the  cables.  The  cables  should  be 
given  special  attention.  All  kinks  and  twists 
should  be  avoided,  and  proper  lubrication 
maintained  at  all  times,  particularly  on  re- 
serve cable  retained  on  the  drum. 


Avoid  Overloading 

Adequate  inspection  of  the  machinery  in- 
volved should  also  be  made,  with  special  at- 
tention given  to  the  gears  and  brakebands. 
In  the  actual  operation  of  the  machine,  care 
should  be  taken,  by  consulting  a  capacity 
chart,  to  see  that  no  part  is  overloaded,  and 
that  no  excessive  strain  is  placed  upon  the 
cables  or  boom  by  too  rapid  application  of 
the  brakes  while  the  boom  is  extended.  If 
the  loads  are  large,  the  boom  must  be  han- 
dled with  care  in  order  to  prevent  overturn- 
ing the  crane.  If  there  is  any  particular  dan- 
ger in  this  respect,  the  crane  should  be 
blocked  and  equipped  with  outriggers.  Work- 
men engaged  around  these  machines  should 
take  particular  care  of  swinging  loads  and 
always  keep  themselves  clear  of  the  machine. 
In  the  use  of  the  pile  driver,  the  operator 
or  supervisor  should  see  that  the  hammer  is 
placed  correctly  in  its  leads  and  that  the 
workmen  are  clear  during  this  operation. 

In  the  case  of  track  cars  and  motor  vehicles 
an  inspection  is  also  necessary  before  their 
use.  Each  railroad  has  its  own  regulations 
concerning  their  maintenance  and  operation, 
but  the  difficult  part  of  this  situation  is  in 
the  enforcement  of  the  regulations.  In  order 
that  the  most  economical  and  safest  use  be 
made  of  those  vehicles  they  must  be  main- 
tained correctly,  and  this  point  should  be 
stressed  upon  the  operators.  For  example,  the 
oil  must  be  changed  at  the  proper  intervals, 
the    vehicle    greased    as    specified,    and    the 
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proper  use  emphasized.  Excessive  speed  must 
be  avoided,  overloading  prohibited  and,  last 
but  not  least,  the  machine  must  be  kept  clean. 
In  the  operation  of  track  cars  two  things 
must  be  emphasized:  (1)  the  proper  inspec- 
tion must  be  made  of  such  things  as  rail 
sweeps,  wheels,  brakes,  wheel  flanges,  gaso- 
line leaks,  and  especially  flagging  equipment; 
and  (2)  when  occupying  the  main  line  a 
line-up  must  be  obtained  and  sufficient  time 
allowed  to  clear  all  trains.  In  this  case  espe- 
cially the  rule  "Obedience  to  the  rules  is  es- 
sential   to    safety"    must   be  observed. 

In  the  use  of  power  tools,  such  as  chain 
saws,  augers  and  wrenches,  the  main  precau- 
tion to  be  considered  is  the  proper  footing  of 
operator  while  using  the  tool.  Equally  im- 
portant is  the  proper  hold  on  the  tool,  for  if 
it  should  stick  or  jam  while  in  operation  it 
could  either  throw  the  operator  off  balance 
or  pull  from  his  hands,  which  could  result  in 
a  serious  injury  to  the  operator  or  his  fellow 
workmen.  Another  "must"  in  the  use  of 
power  tools  is  that  they  should  not  be  left 
unattended,  as  they  could  present  stumbling 
blocks  for  the  workmen,  or  they  could  be 
knocked  off  and  injure  a  workman.  But  the 
most  essential  things  that  must  be  done  with 
any  type  of  machinery  are:  ( 1 )  daily  inspec- 
tions, (2)  proper  training  and  experience  of 
operators,  and   ( 3 )   close  supervision. 


Safety  of  Trains 

In  the  construction  or  maintenance  of  struc- 
tures in  or  near  the  main  line,  one  thing 
must  be  kept  in  mind  at  all  times  and  that  is 
the  operation  of  the  trains.  First,  if  the  track 
structure  is  weakened  in  any  way  or  ob- 
structed so  that  maximum  authorized  speed 
cannot  be  maintained,  flag  protection  must  be 
provided  and  slow  orders  issued  when  needed. 
The  track  itself,  if  not  fully  supported,  must 
be  well  blocked  or  cribbed  to  permit  the  safe 
passage  of  the  trains.  When  working  on 
double  track,  special  attention  should  be 
given  to  see  that  the  opposing  track  is  not 
obstructed,  particularly  when  using  a  crane 
which  might  extend  over  the  track. 

When  using  a  locomotive  crane  or  similar 
on-track  equipment,  it  is  thus  necessary  to 
flag  in  both  directions  and  allow  a  train  to 
pass  only  on  proper  signals.  At  the  approach 
of  a  train  the  boom  must  be  in  line  with  the 
track.  All  material  and  equipment  must  be 
moved   to  proper  clearance  before  a  train  is 


allowed  to  pass.  In  handling  material  there 
is  always  personal  danger  to  the  workman  in 
that  he  may  strain  his  back  or  permit  heavy 
material  to  strike  or  fall  on  him.  In  this  re- 
spect, certain  rules  of  practice  should  be  kept 
in  mind.  First,  if  a  crane  is  available  and 
suited  for  the  job,  it  should  be  used,  but  care 
should  be  taken  to  see  that  the  load  is  bal- 
anced when  lifted.  For  example,  when  using 
tongs  to  lift  heavy  timber  or  rail,  the  tongs 
should  be  fastened  at  the  center  to  acquire  a 
good  balance,  thus  removing  the  danger  of 
slipping  or  excessive  swinging.  If  the  mate- 
rial is  being  loaded  in  cars,  care  should  be 
taken  to  see  that  it  does  not  crush  someone 
against  the  car  and  that  the  workmen's  fin- 
gers are  not  caught  between  the  car  and  the 
material  being  loaded.  However,  if  a  crane 
is  not  available,  a  sufficient  number  of  men 
must  be  present  to  lift  any  heavy  object. 

In  loading  or  unloading  heavy  equipment 
from  cars  the  ramp  should  be  well  cribbed 
and  the  car  securely  chocked  to  insure  a  firm 
foundation  for  the  machinery.  If  such  work 
is  carried  on  at  a  point  which  could  interfere 
with  the  trains,  flag  protection  must  be  pro- 
vided. 


Protecting  Safety  of  Public 

In  any  type  of  work  the  safety  of  the  pub- 
lic must  be  regarded  as  of  first  importance. 
If  there  is  a  possibility  of  objects  falling, 
such  as  tools  or  materials,  a  railing  should  be 
constructed  around  the  work  at  a  sufficient 
distance  to  protect  the  public.  However,  if 
local  conditions  exist  where  there  is  restricted 
room,  a  covered  passageway  should  be  con- 
structed. If  weather  conditions  are  extreme 
and  ice  will  form  readily,  any  waste  water 
covering  walkways  should  be  covered  with 
salt,  sand  or  ashes  to  prevent  slipping.  Tools 
and  material  should  be  placed  so  that  they 
will  not  interfere  with  the  workmen  or  the 
public,  and,  at  the  completion  of  the  day's 
work,  everything  should  be  put  away.  This 
is  particularly  true  in  regard  to  ladders  pro- 
viding access  to  scaffolding  in  order  to  pre- 
vent trespassers  from  climbing  up  on  the 
staging. 

Good  housekeeping  is  not  only  essential 
for  the  safety  of  the  public  but  also  equally 
important  for  the  safety  of  the  workmen. 
Waste  material  should  be  cleaned  up  and 
tools  kept  out  of  the  way  or  in  tool  boxes 
when  not  required.  A  large  majority  of  acci- 
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dents  are  caused  by  failure  to  keep  the  work- 
ing area  clean  from  debris,  thus  creating  haz- 
ards for  the  workmen.  Fire  prevention  is  like- 
wise important,  and  gasoline  leakage  should 
be  checked  regularly.  Open  flames  must  be 
kept  away  from  gasoline  storage  and  engine 
fuel  tanks.  Oil  on  the  floors  not  only  creates 
a  fire  hazard,  but  will  also  present  the  danger 
of  slipping  and  should  be  removed  or  cov- 
ered with  an  incombustible  or  fire-resistant 
absorbent  compound.  Likewise,  oily  rags  or 
waste  should  be  burned  or  stored  so  that 
they  will  not  present  a  fire  hazard. 

Make  Dependable  Repairs 

The  problem  of  proper  inspection  of  equip- 
ment before  use  is  very  important,  but  to  find 
the  defect  is  only  half  of  the  job.  The  repair 
job  must  be  done  as  soon  as  the  defect  is  dis- 
covered and  as  quickly  as  practicable  in  order 
that  the  machine  will  be  out  of  operation  a 
minimum  length  of  time.  Some  maintenance 
jobs  can  and  should  be  done  in  the  field,  but 
only  if  the  correct  replacement  part  is  used. 
Many  accidents  are  the  result  of  makeshift 
repair  jobs.  Consequently,  if  the  specified 
part  is  not  available,  operation  should  stop 
until  proper  repair  is  completed.  Certain  ma- 
jor repair  jobs  are  only  undertaken  in  main- 
tenance shops.  Here  a  planned  program 
should  be  set  up  to  progress  the  repairs  to 
the  equipment  as  fast  as  possible  in  order 
that  it  may  be  returned  to  duty  with  mini- 
mum delay.  This  is  a  very  important  point 
and  cannot  be  overemphasized,  as  the  prompt- 
ness of  return  will  not  only  increase  the  effi- 
ciency of  the  machine  but  will  also  remove 
any  hesitance  on  the  part  of  the  supervisor 
in  shipping  defective  equipment. 

In  the  shop  itself  every  precaution  should 
be  taken  to  prevent  personal  injury  by  using 
all  safety  devices  at  the  workman's  disposal. 
Working  conditions  should  be  kept  constantly 
in  mind.  Such  important  factors  as  proper 
lighting,  sufficient  room  and  clean  surround- 
ings should  be  available. 


Conclusion 

The  general  concept  of  accident  prevention 
and  safety  must  begin  with  the  management. 
Each  workman  should  realize  that  it  is  the 
sincere  desire  of  his  superiors  to  prevent  ac- 
cidents, yet  he  must  also  realize  that  unsafe 
practices  are  grounds  for  disciplinary  action. 
The  idea  of  working  safely  must  be  empha- 
sized. This  is  readily  accomplished  by  post- 
ers, safety  contests  and  safety  meetings.  Safety 
meetings  for  the  workmen  are  not  enough, 
and  the  supervisory  forces  should  have  sepa- 
rate meetings  at  regular  intervals  and  be 
trained  in  the  safe  use  and  technical  knowl- 
edge of  their  work  equipment.  Consequently, 
through  the  medium  of  proper  training,  close 
and  intelligent  supervision,  and  prompt  and 
accurate  maintenance  the  goal  of  accident 
prevention  can  be  achieved. 

Foremen  and  other  supervisory  officers 
should  never  lose  sight  of  the  fact  that  when 
they  were  selected  for  the  position  they  fill, 
one  of  the  most  important  qualities  they  were 
considered  to  possess  was  ability  to  plan 
work  and  supervise  workmen  with  a  high 
degree  of  safety.  Therefore,  they  owe  it  to 
themselves  and  those  who  selected  them  for 
their  position  to  periodically  take  inventory 
to  determine  if  they  merit  this  confidence. 


DISCUSSION 

J.  E.  Griffith  (Sou.)  stated  that  scaffolding 
must  be  built  and  kept  tight  and  that  the 
scaffolding  apparatus  should  be  inspected  fre- 
quently. He  cited  an  instance  where  a  scaf- 
folding hook  broke,  resulting  in  two  work- 
men being  dropped  into  a  river.  He  added 
that  cables  do  stretch  and  described  how, 
after  a  half  day's  operation  following  the  re- 
rigging  of  a  locomotive  crane,  the  smaller 
diameter  of  the  stretched  cable  allowed  it  to 
slip  out  of  the  blocks  and  caused  some  in- 
juries. G.  S.  Crites  (B.&O.,  retired)  warned 
that  the  superelevation  of  curves  must  be 
given  careful  consideration  when  operating 
locomotive  cranes  on  curved  track. 
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Two  general  types  of  laminating  timber 
are  under  test  and  in  use  today.  These  are 
the  glued,  laminated  members  and  the  bolted 
connector-type  of  laminating.  There  appears 
in  the  1947  proceedings  of  this  association 
a  report  on  glued,  laminated  members  in 
bridges.  Later  information  on  the  installa- 
tions covered  in  that  report,  with  data  on 
installations  made  subsequently,  is  given  in 
the  following. 

Test  Installations 

During  October,  1944,  the  Texas  &  Pacific 
installed,  as  a  test  of  service,  11  glued,  lami- 
nated 7-in.  by  16-in.  by  14-ft.  stringers  in  a 
standard  ballasted-deck  pile  bridge  on  its 
main  line  near  Woodlawn,  Tex.  An  inspec- 
tion of  the  stringers  was  made  in  December 
1949,  some  five  years  after  the  installation 
was  made.  At  that  time  there  were  no  signs 
of  delamination  and  the  stringers  appeared  to 
be  in  perfect  condition. 

In  1946  the  Southern  Pacific  constructed  a 
two-panel  ballasted-deck  pile  trestle  at  Bridge 
643.71  near  Durnid,  Cal.,  in  which  3  lami- 
nated caps  and  14  laminated  stringers  were 
used.  The  materials  used  in  the  caps  and 
stringers  was  kiln-dried  Douglas  fir  of  2-in. 
nominal  thickness  dressed  to  l5/g  in.  The 
finished  caps  were  13^-in.  by  l41/^-in.  sec- 
tions and  were  built  up  to  9  horizontal  lami- 
nations, each  lamination  consisting  of  two 
boards  4*/4  in.  and  8%  in.  wide.  The  edge 
joints  were  pre-glued  and  staggered  in  each 
lamination.  The  finished  stringers  were  7% 
in.  by   17%  in.  by  30  ft.  long,  requiring  11 


horizontal  laminations  of  the  1%-in.  thick 
lumber.  Splices  in  the  laminations  were  made 
by  means  of  18-in.  scarves.  The  bridge  re- 
ceives frequent  inspection  and  at  last  report 
(summer  of  1950)  the  caps  and  stringers 
were  performing  satisfactorily. 

An  installation  on  the  Southern  near  Alex- 
andria, Va.,  made  in  October,  1945,  consists 
of  6  stringers,  8  in.  by  16  in.  by  27  ft.;  4 
caps,  12  in.  by  14  in.  by  13  ft.;  and  16  posts, 
12  in.  by  12  in.  by  12  ft.  long.  An  inspec- 
tion of  these  timbers  made  in  October  1949 
disclosed  that,  in  general,  all  of  them  were  in 
excellent  condition,  with  little  checking  of 
the  timbers  or  bleeding  of  the  creosote,  and 
only  slight  openings  in  the  glued  joints  (sim- 
ilar to  small  checks)  at  a  few  places. 

The  first  installation  made  on  the  Chesa- 
peake &  Ohio  consists  of  two  beams  24  in. 
by  15  in.  by  16  ft.  long,  laid  flat,  and  in- 
stalled in  a  bridge  near  Newport  News,  Va., 
in  1946.  These  stringers  were  in  good  condi- 
tion in  the  spring  of  1950,  with  the  excep- 
tion that  the  top  2-in.  by  8-in.  member  in  one 
of  the  stringers  showed  evidence  of  decay. 
The  defect  was  noted  to  a  lesser  degree  when 
installed  and  evidently  was  in  the  wood  when 
laminated. 

The  second  installation  on  the  C.&  O.  was 
made  in  the  latter  part  of  1946  in  Bridge  312 
near  Ameagle,  W.  Va.  This  installation  con- 
sisted of  8  stringers  7x/2  in-  by  16  m-  by  14 
ft.  long,  laminated  from  2-in.  by  8-in.  No.  1 
Douglas  fir  pieces,  dressed  to  1%  in.  by  7J/2 
in.  The  glue  used  was  phenolresorcinol  resin 
glue,  and  the  timbers  were  treated  with  a 
fire-retardent  salt  by  the  full-cell  process.    An 
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inspection  of  these  stringers  in  the  spring  of 
1950  found  them  in  good  condition  and  with 
no  defects  apparent. 

Ties  Not  Too  Good 

Experimental  oak  ties  were  installed  by  the 
Pennsylvania  as  a  test.  These  were  7-in.  by 
9-in.  members  in  which  the  glue  lines  were 
vertical.  The  center  laminations  in  these  ties 
were  full  length  but  the  outer  pieces  were 
applied  only  under  the  rail  bearing,  giving 
the  tie  a  dumb-bell  shape.  All  were  glued. 
In  addition,  a  portion  were  fastened  with 
drive  screw-dowels,  and  some  with  patented 
fasteners.  The  ties  held  with  screw  dowels 
were  the  only  ones  not  showing  delamination 
a  year  later.  Some  of  the  failure  of  this 
group  of  test  ties  may  be  attributed  to  the 
fact  that  the  design  places  spike  holes  in  the 
glue  lines,  causing  the  spikes  to  contribute  to 
the  tendency  to  split. 

Literature  on  Subject 

The  Forest  Products  Laboratory  at  Madi- 
son, Wis.,  has  made  extensive  investigations 
of  both  full-size  and  test  specimens  and  has 
published  results  of  experiments  in  Bulletin 
No.  R1789,  "Summary  of  Information  on 
Gluing  of  Treated  Wood,  1950."  This  lab- 
oratory's extensive  investigations  are  further 
covered  by  Bulletins  D1635,  "Laminating  of 
Structural  Wood  Products  by  Gluing";  R1687, 
"Tests  of  Glued  Laminated  Wood  Beams 
and  Columns  and  Developments  of  Princi- 
ples of  Design;"  Technical  Bulletin  No.  691, 
"The  Glued  Laminated  Wooden  Arch";  and 
"Studies  of  Strength  of  Glued  Laminated 
in  reprints  of  A.  S.  T.  M.  Bulletin  No.  170, 
Construction."  In  addition,  the  laboratory 
has  compiled  a  list  of  nine  firms  which  are 
equipped  to  produce  structural  glued  lami- 
nated members. 

The  Forest  Products  Laboratory  of  Canada 
has  also  conducted  extensive  investigations, 
and  its  results  are  published  in  Mimeo  113, 
"Strength  Tests  of  Glued  Laminated  Beams"; 
Mimeo  0-152,  "The  Construction  and  Test- 
ing of  Glued  Laminated  Arch  of  47  ft. 
Span";  and  in  a  reprint  entitled  "Radio  Fre- 
quency Bonding  of  Laminated  Beams." 

More  Railway  Ties 

Among  other  experiments  this  laboratory 
has  also  done  some  experimental  work  on 
laminated  railway  ties.  Two  or  three  years 
ago    it    constructed    32    ties   using    resorcinol 


glue  and  high-frequency  curing.  The  ties  were 
built  up  of  pine  and  yellow  birch.  Only  the 
top  lamination  was  of  birch,  and  the  purpose 
of  the  birch  was  to  increase  the  resistance  of 
the  ties  to  plate  wear.  The  ties  were  in- 
stalled in  track  of  the  Canadian  Pacific,  along 
with  solid  control  ties,  and  are  being  in- 
spected at  yearly  intervals.  The  ties  were 
pressure  creosoted  after  gluing  and  boring 
for  track  spikes. 

Publications  of  both  of  the  laboratories 
mentioned  above  contain  recommended  prac- 
tices and  specifications.  In  addition,  the 
Southern  Pine  Inspection  Bureau  has  pub- 
lished a  pamphlet  entitled  "Standard  Speci- 
fications for  Structural  Glued  Laminated 
Southern    Pine." 

Use  of  Bolted  Connectors 

The  bolted-connector  type  of  laminated 
timber  was  introduced  into  the  Lmited  States 
from  Europe  by  the  National  Committee  on 
Wood  Utilization  and  the  U.  S.  Forest  Prod- 
ucts Laboratory,  and  has  been  sponsored  by 
the  National  Lumber  Manufacturers'  Asso- 
ciation since  1933. 

The  connectors  are  of  various  forms  and 
are  placed  in  the  contacting  faces  of  the  lam- 
inations for  the  purpose  of  transferring  the 
load  between  the  members.  The  connectors 
are  either  placed  in  pre-cut  daps  or  are  forced 
into  the  timber  by  pressure.  Bolts  passing 
through  the  timber  connectors  hold  both  the 
connectors  and  members  in  place.  The  Cen- 
tral of  Georgia  was  one  of  the  first  railroads 
to  experiment  with  bolted  laminated  timbers. 
In  1942  this  company  constructed  and  placed 
in  service  6  test  caps,  and  in  September  1949 
an  additional  25  such  caps.  The  grade  of 
lumber  used  for  the  individual  pieces,  which 
were  3-in.  by  14-in.  members,  was  dense 
southern  yellow  pine,  which  were  sized  to 
2%  in.  by  13%  in.  and  bored  before  treat- 
ment. 

The  laminations  in  the  completed  cap  are 
placed  edgewise,  and  selection  of  this  size 
member  gave  a  completed  cap  of  13%  in.  by 
13%  in.  in  section,  which  is  nearly  the  same 
as  solid  14-in.  by  14-in.  caps  and  permits 
better  bolting  of  sway  bracing  on  to  the  piles 
and  caps.  These  are  used  as  needed  for  re- 
pairs on  five-pile  open-deck  trestles  on  heavy 
freight  and  passenger  lines.  Clamping  plate 
connectors  are  placed  between  laminations  at 
the  bolt  holes.  Three  different  arrangements 
are  under  test.    A  homemade  jig  with   pres- 
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sure  applied  by  six  35-ton  hydraulic  jacks 
was  used  to  press  the  laminations  together, 
imbedding  the  teeth  of  the  connectors  into 
the  timbers  and  assuring  proper  seating  of 
the  connector  plates. 

Drivespikes    Through    Connectors 

The  Atchison,  Topeka  &  Santa  Fe  has  de- 
veloped a  standard  procedure  for  "Mainte- 
nance of  Ballasted  Deck  Trestles."  This  is 
based  on  a  complete  inspection  of  each  struc- 
ture to  determine  what  handling  is  in  order 
for  individual  panels  or  the  entire  bridge. 
Strengthening  of  the  members  to  be  repaired 
is  done  by  applying  a  3-in.  by  8-in.  by  14-ft. 
scab  to  the  bottoms  of  the  stringers,  using 
drivespikes  through  a  connector  in  a  pre-cut 
dap.  The  caps  have  a  4-in.  by  12-in.  by  14- 
ft.  piece  bolted  on  each  side,  with  connectors 
in  pre-cut  daps  between  the  cap  and  the  new 
scabs.  This  method  is  said  to  be  rapid,  effi- 
cient and  economical.  It  requires  only  the 
tools  used  by  ordinary  bridge  gangs,  plus  a 
special  tool  for  making  the  pre-cut  daps  for 
the  connectors. 

This  method  can  be  used  to  make  members 
of  any  size.  It  was  used  to  construct  the 
building  having  the  largest  uninterrupted 
space  of  any  wood  building  to  date,  namely, 
one  of  about  20  blimp  hangars  built  through- 
out the  country.  On  the  exterior  this  build- 
ing is  296.5  ft.  wide,  more  than  170  ft.  high, 
and  1058  ft.  long.  The  uninterrupted  clear 
interior  space  is  237  ft.  wide  by  156  ft.  high 
by  1000  ft.  long.  A  15-story  apartment  house 
could  be  erected  beneath  its  roof.  The  largest 
piece  of  timber  used  in  its  great  arches  is 
only  6  in.  by  14  in.  in  cross  section. 

Comparing  the  Two  Methods 

It  is  interesting  to  compare  the  two  meth- 
ods of  lamination.  An  elaborate  plant  must 
be  set  up  and  special  equipment  used  to  con- 
trol conditions  of  temperature,  moisture  and 
pressure  of  glued  members,  whereas  only  a 
simple  inexpensive  setup  such  as  that  de- 
scribed above  in  necessary  in  bolting  lamina- 
tions. Highly  trained  technical  personnel  is 
required  in  handling  glued  members.  No 
special    training    is    required    in    bolting. 

No  glue  has  yet  been  found  that  is  com- 
pletely satisfactory  in  adhering  to  creosoted 
timber  although  some  success  has  been  at- 
tained in  gluing  woods  treated  with  other 
preservatives.  The  preservative  has  no  effect 
when  the  laminations  are  bolted  and  its  uni- 


form distribution  throughout  the  member  is 
assured. 

The  shrinkage  due  to  drying,  or  the  elon- 
gation along  the  grain  of  the  glued  members 
when  wet,  is  a  serious  problem,  whereas  there 
is  no  adverse  effect  from  this  condition  of 
moisture  on  bolted  members. 

Glues  must  be  carefully  chosen,  which  are 
compatible  with  the  type  of  wood  to  be  used, 
but  the  bolted-connector  system  works  equally 
well  with  any  type.  Smaller  members  can  be 
made  by  gluing  and  these  can  be  efficiently 
spliced  by  scarfing  to  form  beams  limited  in 
size  only  by  the  ability  to  apply  proper  pres- 
sure. 

The  bolted-connector  type  will  in  general 
be  found  simpler,  cheaper,  and,  of  course,  is 
the  only  type  that  can  be  adapted  to  field 
erection  or  repair.  The  beam  produced  will  be 
comparatively  as  effective  as  the  glued  mem- 
ber. 

Gluing  has  been  attempted  only  on  a 
semi-commercial  or  pilot-plant  scale  in  a  few 
instances.  This  and  experimental  work  with 
both  gluing  and  the  bolted-connector  type 
give  no  basis  for  cost  comparisons.  Either 
will  be  considerably  higher  than  a  solid  mem- 
ber of  the  same  size,  and  only  the  results  of 
experiments  will  tell  whether  the  increased 
cost  is  justified. 

Used  40  Years  Ago 

Glued,  laminated  members  were  first  used 
in  Europe,  particularly  in  Germany,  Sweden 
and  Switzerland,  nearly  40  years  ago.  There- 
fore, they  cannot  be  called  an  untried  form 
of  construction.  Their  use  by  railroads,  how- 
ever, is  recent  and  not  yet  widespread.  With 
the  rapid  depletion  of  good  timber  of  suffi- 
cient size  for  our  railroad  caps  and  stringers 
the  use  of  laminated  timbers  will  be  accel- 
erated. The  scarcity  of  steel  for  construction 
imposed  by  the  rearmament  program  has 
greatly  accelerated  the  use  of  laminated  mem- 
bers which  are  taking  the  place  of  steel  at 
places  heretofore  thought  impossible.  The 
War  Production  Board  estimated  that  in  one 
war  year  800  million  feet  of  lumber  were 
saved  by  timber-connector  construction  alone. 

It  seems  certain  that  laminated  timbers  will 
play  an  increasingly  important  role  in  the 
future. 

This  report  is  intended  to  be  a  brief  ac- 
count of  work  in  this  field  and  is  not  in- 
tended in  any  way  as  a  specification.  The 
committee  is  indebted  to  the  Forest  Products 
Laboratories  of  the   United   States   and   Can- 
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ada,  the  Southern  Pine  Inspection  Bureau, 
and  a  number  of  manufacturers  for  informa- 
tion used  in  making  this  report. 

DISCUSSION 

C.  A.  Moser  (Sac.  Nor.)  stated  that  he 
would  be  interested  in  inspecting  the  instal- 
lations of  laminated  timbers  if  there  were 
any  test  locations  not  too  far  from  his  head- 
quarters   at    Sacramento.     Chairman    Benson 


advised  that  the  one  nearest  to  Sacramento 
would  be  at  Durnid,  Calif.,  on  the  Los  An- 
geles division  of  the  Southern  Pacific.  In  re- 
sponse to  a  question  by  T.  M.  Von  Sprecken 
(Sou.)  as  to  the  greater  cost  of  laminated 
timbers  as  compared  with  solid  timbers, 
Chairman  Benson  said  it  would  be  approxi- 
mately 60  per  cent  more.  W.  R.  Roof 
(C.G.W.,  retired)  raised  the  question  as  to 
whether  the  glued  laminated  timbers  were 
treated  in  any  way,  to  which  Chairman  Ben- 
son  replied  that  they  were  not. 


Effects  of  the  40-Hr.  Week  on  Bridge  and 
Building  Maintenance 

Report  of  Committee 
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The  advent  of  the  40-hr.  basic  work  week 
for  non-operating  railroad  employees,  which 
became  effective  September  1,  1949,  was 
viewed  with  grave  concern  by  management 
and  supervisory  personnel  of  the  American 
railroads.  There  was  cause  for  this  concern, 
as  no  other  event  since  the  adoption  of  the 
basic  8-hr.  work  day  in  1918,  has  so  vitally 
affected  the  maintenance  and  operation  of  the 
railroads.  This  new  agreement  reflected  a 
direct  loss  of  17  per  cent  in  man-hours 
worked,  with  no  loss  in  take-home  pay  for 
the  employees  involved. 

Since  this  report  will  deal  only  with  the 
effects  of  the  40-hr.  week  on  bridge  and 
building  maintenance,  all  further  statements 
and  references  shall  be  to  that  effect.  Obvi- 
ously, the  report  must  be  of  a  general  nature 
as  these  working  conditions  have  been  in 
existence  for  only  two  years.  For  this  reason 
we  cannot  be  too  specific  in  our  statements 


but  shall  deal  rather  with  those  trends  and 
conditions  that  have  developed  up  to  the 
present  time. 

Deferred  Work  Accumulates 

The  maintenance  programs  of  some  rail- 
roads were  in  arrears  prior  to  September 
1949,  not  having  fully  recovered  from  the 
effects  of  the  labor  and  material  shortage 
during  World  War  II.  The  additional  loss 
in  man-hours  has  further  aggravated  this  con- 
dition to  the  extent  that  in  some  cases  it  is  a 
serious  problem.  This  is  particularly  true 
with  reference  to  steel  and  masonry  repairs 
and  also  painting  in  general.  Material  short- 
ages may  further  complicate  our  repair  pro- 
grams. 

Investigation  by  questionnaire  has  brought 
out  that,  without  exception  on  the  railroads 
reporting,  there  was  no  increase  in  the  num- 
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ber  of  employees  to  offset  the  reduction  in 
man-hours  occasioned  by  the  inauguration  of 
the  40-hr.  week.  In  many  instances  there 
was  an  actual  reduction  in  the  number  of 
employees  to  help  offset  the  increase  in  labor 
cost.  The  position  of  our  managements  in 
this  respect  is  readily  understood  upon  an 
examination  of  the  records  throughout  the 
past  decade,  which  shows  a  continual  increase 
in  labor  costs,  not  fully  compensated  for  by 
increased  earnings. 

To  those  of  us  interested  in  properly  main- 
taining our  territories,  these  facts  are  not 
pleasant,  but  nevertheless  they  are  real  and 
must  be  confronted  as  such.  It  is  again  a 
real  challenge  to  those  men  on  our  railroads 
who  have  before  been  confronted  with  ob- 
stacles of  varying  degree  but  who  have  in 
turn  met  them  with  real  courage  and  re- 
sourcefulness. 

There  are  a  few  developments  which  have 
contributed  towards  tempering  the  shock  re- 
sulting from  these  lost  man-hours.  These  de- 
velopments have  occurred  on  the  majority  of 
the  railroads  that  responded  to  a  question- 
naire sent  out  for  that  purpose.  The  com- 
mittee believes  that  the  replies  to  the  ques- 
tionnaire provide  a  fair  cross-sectional  view 
of  the  situation  on  the  American  railroads 
with  respect  to  this  subject. 

Increased  Mechanization 

The  general  trend  through  the  past  several 
years  has  been  towards  greater  mechaniza- 
tion of  our  bridge  and  building  forces  in 
order  to  counteract,  in  some  measure,  the 
steadily  increasing  cost  of  both  labor  and  ma- 
terials. This  program  has  been  definitely  ac- 
celerated during  1950  and  thus  far  in  1951, 
particularly  with  reference  to  certain  items. 

Greater  use  is  now  being  made  of  trucks 
for  transporting  B.&  B.  gangs.  The  increased 
efficiency  resulting  from  the  use  of  trucks  in- 
stead of  motor  cars  for  transporting  men 
from  headquarters  to  outlying  points  or  from 
camp  cars  to  jobs  on  line  of  road,  is  conserv- 
atively estimated  to  be  from  15  to  18  per 
cent.  Truck  transportation  provides  more  on- 
the-job  hours,  and  is  also  considered  an  ad- 
vantage from  the  safety  standpoint.  We  real- 
ize there  are  some  territories  which  will  not 
permit  the  use  of  motor-truck  equipment,  but 
these  make  up  only  a  very  small  percentage 
of  the  over-all  picture. 

It  is  noted  that  during  the  past  two  years, 
the    purchase    of    timber    saws,    impact    and 


power  wrenches,  and  several  other  items  of 
small  tools,  has  definitely  been  on  the  in- 
crease. The  use  of  power  tools  has  not  yet 
reached  the  point  of  greatest  efficiency  and 
we  feel  that  herein  lies  a  fertile  field  for 
further  study  and  action.  We  cannot  approach 
the  maximum  efficiency  of  labor  until  such 
time  as  the  gangs  are  fully  mechanized.  Such 
a  course  may  be  retarded  to  some  extent  by 
the  shortage  of  strategic  materials. 

It  is  very  important  that  all  tools  and 
equipment  be  kept  in  the  best  possible  state 
of  repair.  A  bridge  and  building  gang  may 
have  any  number  of  tools  in  its  tool  car  but 
if  these  tools  are  not  available  for  use  when 
needed,  they  are  of  no  value.  Most  roads 
have  traveling  mechanics,  in  addition  to  a 
centralized  repair  shop,  who  very  often  can 
make  the  needed  repairs  and  get  these  tools 
back  in  operation  without  too  much  lost  serv- 
ice time.  The  supervisor  should  impress 
upon  each  of  his  foremen  the  necessity  of 
promptly  reporting  all  breakdowns  of  all 
tools  and  equipment. 

Closer  Supervision 

One  result  of  the  40-hr.  week  was  the 
necessity  for  more  frequent  and  closer  super- 
vision of  the  bridge  and  building  gangs.  Since 
there  was  no  additional  allowance  to  make 
up  for  the  loss  in  man-hours  it  is  necessary 
to  obtain  more  efficient  use  of  the  employees' 
working  time.  It  is  also  necessary  for  the 
supervisor  to  follow  closely  the  delivery  of 
materials  and  the  movement  of  the  gangs 
from  one  point  of  work  to  another  to  mini- 
mize delays.  All  this,  of  course,  requires 
more  frequent  and  probably  longer  visits  to 
the  job  sites  by  the  supervisor. 

Many  railroads  have  supplied  their  super- 
visors with  automobiles,  station  wagons  or 
pick-up  trucks  of  y2  or  %  ton  capacity  for 
use  in  covering  their  territories.  The  use  of 
trucks  is  most  desirable  because  it  is  possible 
also  to  take  along  needed  tools  or  materials 
from  terminal  headquarters  and  to  return 
broken-down  tools  in  need  of  repairs.  Some 
roads  allow  their  supervisors  a  mileage  rate 
on  the  use  of  their  personal  automobiles. 

General  practice  on  many  railroads,  prior 
to  the  40-hr.  week,  was  to  allow  B.&  B. 
gangs  to  make  up  time  for  week-end  trips 
home.  This  was  accomplished  in  various 
ways.  Some  were  allowed  to  work  five  10- 
hr.  days  and  thus  go  to  their  homes  on  Fri- 
day night.    Others  worked  8  hr.  on  Monday, 
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9  hr.  Tuesday  through  Friday,  and  4  hr.  on 
Saturday.  While  this  practice  was  a  distinct 
advantage  to  the  employees,  it  did  penalize 
the  railroads  in  lost  efficiency.  The  10-hr. 
day  was  not  good  because  of  the  longer 
hours  of  being  on  duty  and  also  because  of 
insufficient  daylight  to  work  efficiently  and 
safely  during  the  winter  season.  The  4-hr. 
day  on  Saturday  was  not  good  because  the 
ratio  of  preparation  and  travel  time  was  en- 
tirely too  high  for  the  number  of  on-the-job 
hours. 

Make-up  Time  Eliminated 

Under  the  40-hr.  week,  make-up  time  has 
been  nearly  eliminated.  The  general  work 
week  is  Monday  through  Friday,  but  in  a 
few  instances  it  is  Tuesday  through  Satur- 
day. There  are,  of  course,  occasional  cases 
throughout  the  country  which  still  require  a 
small  amount  of  makeup  time  in  order  for 
the  employees  to  meet  train  schedules  to  and 
from  the  job  site  on  week  ends.  However, 
we  can  definitely  report  that  make-up  time  is 
being  held  to  a  minimum  consistent  with 
transportation  problems. 

Many  roads  have  reported  that  morale  is 
much  better  among  the  men  due  to  the 
longer  week  end  at  home.  This  improvement 
in  morale  is  reflected  in  more  efficient  work 
during  the  40  hr.  they  are  on  the  job.  Some 
roads  also  report  that  there  is  definitely  less 
absenteeism  now  than  before  the  40-hr.  week; 
others  can  see  no  difference  in  this  respect. 

Much  thoughtful  consideration  has  been 
given  to  the  use  of  more  durable  materials, 
and  it  is  evident  that  the  40-hr.  week  has 
accelerated  such  programs.  Some  roads  have 
already  adopted,  and  partially  carried  out, 
various  phases  of  replacement  programs  using 
materials  of  a  more  durable  type.  Other 
roads  are  now  making  further  studies  along 
this  line.  We  believe  this  field  presents  great 
possibilities  as  the  labor  cost  for  applying 
materials  of  a  durable  type  is  very  little 
higher  than  for  those  of  a  temporary  type. 

It  is  not  the  purpose  of  this  report  to  go 
into  a  detailed  discussion  of  these  possibili- 
ties, but  we  desire  to  mention  briefly  a  few 
of  the  more  important  phases  relating  to  the 
subject. 

Considerable  stress  has  been  placed  on  the 
use  of  treated  timber  for  B.&  B.  work  during 
the  past  several  decades.  In  view  of  the  re- 
sults obtained  from  the  use  of  various  pre- 
servatives, better  seasoning  conditions,  better 
specifications    and    closer    inspection,   we   be- 


lieve there  is  still  room  for  more  emphasis 
in  respect  to  this  matter.  The  advantages  of 
treated  timber  in  lengthening  the  mainte- 
nance cycle  have  been  proved.  Therefore, 
greater  use  of  these  materials  will  further 
lengthen  this  cycle.  Over  a  longer  period 
this  will  eventually  offset  a  portion  of  the 
man-hours  lost  due  to  the  40-hr.  week. 

Use  Prefabricated  Buildings 

Some  roads  are  giving  preference  to  the 
use  of  pre-fabricated  steel  buildings  as  re- 
placements of  small  roadway  and  terminal 
buildings  of  wood.  The  first  cost  is  some- 
what greater,  but  this  cost  is  more  than  com- 
pensated for  in  the  savings  in  maintenance 
through  the  years  following  construction. 
Several  other  roads  indicate  that  they  are 
giving  considerable  study  to  this  subject,  but 
the  scarcity  of  steel  has  reduced  the  avail- 
ability of  material  for  this  type  of  construc- 
tion. At  the  present  time  no  one  is  able  to 
predict  how  long  this  condition  may  exist. 

A  continued  effort  should  be  made  to 
eliminate  bridges  and  trestles  by  the  use  of 
pipes  and  culverts  where  possible.  Some  of 
our  western  roads  report  savings  in  the  re- 
placement of  open-deck  timber  trestles  with 
ballasted-deck  trestles  of  either  treated  timber 
or  concrete  decks.  Others  are  using  concrete 
piling  in  lieu  of  treated  timber  piling.  The 
longer  life  expectancy  of  concrete-pile  struc- 
tures offsets  the  higher  initial  cost. 

There  has  been  a  noticeable  trend  toward 
the  use  of  masonry  in  new  construction  and 
also  in  certain  replacements  of  wooden  build- 
ings during  the  past  few  years.  This  applies 
to  both  terminal  buildings  and  those  along 
line  of  road.  Use  of  aluminum  or  other 
durable  roofs  materially  reduces  maintenance 
for  many  years. 

These  are  only  a  few  of  the  more  impor- 
tant phases  of  bridge  and  building  construc- 
tion and  maintenance  whereby  savings  can  be 
effected  by  the  use  of  more  permanent  mate- 
rials in  order  to  reduce  maintenance  costs. 
In  view  of  what  has  been  done,  we  believe 
much  more  can  be  accomplished  along  this 
line  by  careful  study  and  planning. 

Conclusions 

It  is  evident  that  maintenance  budgets  will 
not  provide  additional  allowances  to  offset 
the  loss  in  man-hours  occasioned  by  the  ad- 
vent of  the  40-hr.  basic  work  week.    There 
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is  no  indication  that  any  increase  can  be  ex- 
pected in  the  immediate  future. 

In  view  of  this  situation  there  can  be  but 
one  conclusion.  We  must  do  the  job  with 
what  we  have,  but  in  order  to  do  that  it  must 
be  done  more  efficiently  now  than  before  the 
40-hr.  week.  The  committee  believes  this 
can  be  accomplished  by  giving  increased  em- 
phasis to  the  following  suggestions: 

(1)  Increased  mechanization  of  bridge  and 
building  gangs  with  respect  to  small  tools, 
equipment  and  transportation  facilities.  The 
goal  should  be  set  at  100  per  cent.  In  ad- 
vancing such  a  program  we  must  not  over- 
look the  importance  of  properly  maintaining 
these  tools  and  equipment  so  that  they  are 
available  for  use. 

(2)  Closer  supervision  of  bridge  and  build- 
ing gangs  to  minimize  lost  time  in  move- 
ments from  one  project  to  another,  to  have 
the  material  available  for  use  when  needed, 
and  to  see  that  proper  use  is  being  made  of 
all  types  of  tools  and  equipment. 

(3)  Make  further  use  of  more  durable  ma- 
terials in  both  construction  and  replacements 
of  buildings  and  structures  in  order  to  in- 
crease the  maintenance  cycle. 

(4)  Exert  all  influences  possible  to  im- 
prove the  morale  of  the  employees  to  obtain 
more  efficient  production. 

(5)  Cooperate  with  the  tool  and  equip- 
ment industry  in  order  that  they  will  con- 
tinue to  build  better  and  more  efficient  tools 
and  equipment. 


DISCUSSION 

In  reply  to  a  question  by  Chairman  Hutch- 
eson  as  to  whether  the  40-hr.  week  has  re- 
sulted in  excessive  overtime  work  on  the  part 
of  bridge  and  building  crews,  E.  H.  Barnhart 
(B.&O.)  said  that  on  his  division  the  men 
are  not  worked  overtime  at  all  except  in 
cases  of  emergenq'.  Next,  L.  D.  Garis 
(C.&N.W.)  said  that,  because  of  the  reduc- 
tion in  man-hours  occasioned  by  the  inaugu- 
ration of  the  40-hr.  week,  deferred  mainte- 
nance was  becoming  a  serious  problem,  and 
to  overcome  it  pressure  should  be  put  on 
managements  to  increase  forces  when  neces- 
sary. G.  S.  Crites  (B.&O.,  retired)  stated, 
however,  that  he  believed  the  problem  would 
have  to  be  solved  by  planning,  scheduling  the 
work  properly,  and  the  application  of  in- 
genuity rather  than  by  increasing  the  payroll. 
Discussing  the  problem  of  deferred  mainte- 
nance further.  Chairman  Hutcheson  men- 
tioned that,  in  special  cases,  management  will 
usually  provide  additional  allowances. 

J.  M.  Gustafson  (M.&St.L.),  discussing 
the  possibilities  of  more  durable  construction 
to  offset  the  reduction  in  man-hours  resulting 
from  the  40-hr.  week,  said  that  in  many  in- 
stances timber  bridges  could  be  replaced  by 
culverts.  Mr.  Crites,  however,  urged  caution 
in  this  practice  because  the  reduction  in 
waterway  areas  might  be  too  great,  with  the 
result  that  washouts  might  occur  in  times  of 
exceptional   rainfalls. 
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Notwithstanding  the  progress  that  has  been 
made  in  the  use  of  fire-retardant  materials 
and  in  the  various  methods  devised  to  protect 
wood  structures  from  fire,  the  annual  loss  and 
damage  to  structures  on  American  railroads 
due  to  fires  from  various  causes  is  still  a 
serious  matter. 

The  Association  of  American  Railroads, 
Fire  Protection  and  Insurance  Section,  reports 
that  287  fires  occurred  in  bridges,  trestles  and 
culverts  during  the  year  1949,  with  losses 
amounting  to  $595,419.  Of  this  amount  21.4 
per  cent  is  classified  as  caused  by  locomotives 
or  equipment,  22.9  per  cent  as  resulting  from 
exposure  to  outside  fires,  32.8  per  cent  from 
various  other  sources,  and  22.9  per  cent  from 
unknown  causes.  A  substantial  proportion  of 
this  total  loss  could  unquestionably  have  been 
eliminated  through  the  increased  use  of  ac- 
cepted fire-preventive  measures  in  the  con- 
struction and  maintenance  of  structures.  The 
annual  loss  would  be  many  times  larger  were 
it  not  for  the  present  widespread  use  of  the 
various  means  available  for  preventing  fires. 
In  the  previous  year  the  A.A.R.  reported  273 
fires,  with  a  loss  of  $883,354. 

Seek  Better  Methods 

Maintenance  officers  of  all  railroads  are 
seeking  new  and  better  methods  of  combat- 
ting and  controlling  fire  in  railroad  structures 
to  reduce  the  costly  delays  to  traffic,  loss  of 
property,  and  the  possibilities  of  personal  in- 
juries or  loss  of  life. 

In  order  to  secure  maximum  service  lift,  it 
is  the  practice  on  nearly  all  railroads  to  treat 
timber  and  piling  with  creosote  oil.    While 


creosote-treated  timber  does  present  a  fire 
hazard,  economic  considerations  are  the  pre- 
dominant factor  favoring  its  use.  In  this  re- 
gard a  report  of  a  cooperative  committee 
made  the  following  statement  in  regard  to 
fire  prevention  many  years  ago,  which  re- 
mains true  today: 

"Creosoted  material  appears  to  be  some- 
what more  difficult  to  ignite  than  untreated 
material,  but  once  ignited  it  creates  a  fire 
which  is  hotter  and  more  difficult  to  control 
and  which  is  known  by  experience  to  be  more 
destructive  than  fire  in  untreated  material. 
However,  decayed  or  partially  decayed  un- 
treated wood  is  very  easily  ignited  and  has 
caused  many  fires. 

"The  likelihood  of  fire  is  increased  by 
treatment  which  results  in  excessive  bleeding 
of  oil,  such  as  might  be  caused  by  heavy 
treatment  of  green  lumber.  It  should  be 
noted  that  freshly  creosoted  material  is  much 
more  inflammable  than  that  in  which  the 
treatment  is  several  months  old. 


Order  Material  Early- 
It  is  urgently  recommended  that  orders 
for  creosoted  material  be  placed  as  far  in  ad- 
vance as  possible  so  the  material  may  season 
for  from  three  to  six  months  in  advance  of 
the  construction. 

Where  it  is  practicable  to  do  so,  freshly 
treated  timber  may  be  rendered  more  fire 
resistant  by  thoroughly  coating  the  upper 
surface  with  sand  or  dry  cement.  The  ap- 
plication should  be  continued  as  long  as 
there  is  any  bleeding  of  oil." 
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The  effort  made  by  railroads  in  fire  pro- 
tection of  open-deck  structures  is  reflected 
in  the  following  review  of  various  methods 
that  have  been  adopted,  some  of  which  found 
only  scattered  favor,  and  others  which  found 
widespread  acceptance  and  continued  use. 

The  earlier  means  of  fire  protection  were 
the  water  barrel  and  sand  box,  with  neces- 
sary pails  or  shovels,  placed  at  the  ends  of 
structures,  and  at  specified  intervals  on  the 
longer  structures.  A  later  practice  consisted 
of  providing  a  solid  deck  by  inserting  fillers 
between  the  ties,  and  applying  a  crushed  rock 
or  gravel  fire-protective  covering.  This 
method  was  not  found  satisfactory  because 
the  deck  timber  could  not  be  readily  in- 
spected, decay  in  the  then  untreated  timber 
was  greatly  accelerated,  and  the  rock  covering 
would   not  remain    in   place. 

Metal  Sheets  Used 

Galvanized  sheet-metal  covering  placed 
over  the  entire  top  surface  of  bridge  decks 
came  into  use.  This  plan  likewise  made  in- 
spection difficult,  and  also  caused  trouble 
with  the  circuits  in  signal  territory.  Recently, 
aluminum  sheet  covering  has  been  used  on  at 
least  one  important  bridge. 

Another  standard  called  for  1-in.  treated 
flooring  nailed  over  treated  ties,  and  a  cov- 
ering of  about  2  in.  of  ballast.  This  type 
protection  was  not  satisfactory  because  of 
shifting  of  the  ballast.  A  modification  of 
this  plan  provided  for  covering  the  flooring 
with  asbestos  felt,  chicken  mesh,  hot  asphalt, 
and  pea  gravel;  the  covering  extended  over 
onto  the  rail  flange.  This  construction  gave 
satisfactory  protection,  but  in  time  creeping 
of  the  rail  resulted  in  the  tearing  of  the 
covering  and  in  itself  became  a  fire  hazard; 
walkways  similarly  protected  gave  satisfac- 
tory service.  This  construction  was  later  re- 
vised to  separate  the  rail  from  the  covering 
by  laying  strips  of  sheet  metal  up  over  the 
edge  of  the  rail.  This  was  successful  as  long 
as  the  rail  and  joints  did  not  creep. 

Galvanized  sheet  metal,  placed  over  the 
tops  of  caps  and  over  the  tops  of  stringer 
chords,  was  adopted  by  some  railroads  at  an 
early  date,  and  this  practice  remains  in  favor 
on  many  railroads.  It  is  probably  the  most 
widely  used  of  all  methods  for  protecting 
these  portions  of  trestles. 

The  application  of  oil  paints,  mixed  with 
Portland  cement  and  sand,  to  the  tops  of 
ties  and  stringers  is  a  practice  of  many  years 
standing. 


The  use  of  timber  pressure-impregnated 
with  various  water-soluble  salts  having  fire- 
retardant  properties  has  had  limited  use  in 
bridge  structures.  In  hot,  dry  locations,  tim- 
ber treated  with  these  salts  tends  to  become 
brittle,  and  to  check  severely,  thus  increasing 
the  fire  hazard.  In  wet  locations,  relatively 
rapid  leaching  of  the  salts  occurs,  reducing 
or   eliminating   the   protection. 

Fire  Detection  Systems 

Some  installations  of  fire  detection  systems 
have  been  made  to  long  and  important 
bridges.  These  consist  essentially  of  insu- 
lated wire  with  fusible  links  laid  across  the 
structure  in  the  most  advantageous  manner, 
connected  to  the  signal  circuit.  In  case  of 
fire,  the  fusible  inks  burn  out  and  cause  the 
signals  to  be  placed  at  "stop,"  and  may  also 
be  wired  to  give  an  indication  or  alarm  to 
the  dispatcher.  One  modification  made  of 
this  type  of  protection  for  very  important 
bridges  provides  a  water  supply  and  drypipe 
water  line  laid  on  the  deck  of  the  structure, 
with  necessary  piping  to  sprinkler  heads,  in 
addition  to  the  fusible-link  detection  system. 
The  dispatcher,  on  receipt  of  an  indication, 
may  turn  on  the  water  by  remote  control, 
or  it   may   be  made   automatic. 

The  most  recent  method  of  protecting 
open-deck  bridges  and  trestles  against  deck- 
fires  consists  of  applying  bituminous  coatings 
over  the  tops  of  the  ties,  stringers,  guardrail 
and  walk  plank,  and  into  which  pea  gravel 
is  embedded.  The  results  have  been  very 
encouraging  thus  far  in  those  territories 
where  it  has  been  extensively  used.  A  de- 
tailed description  of  this  method  is  contained 
in  a  previous  report  to  this  Association  and 
printed   in   the    1949   Proceedings. 

Foot  walks  of  steel  checkered  plates  and 
steel  handrails  offer  substantially  complete 
protection  on  large  open-deck  bridges  and 
reduce  the  inflammable  material  on  structures 
of   this  class. 

Fire  Breaks  Are  Good 

The  use  of  fire  breaks  in  the  longer  timber 
trestles  has  been  accepted  as  good  practice 
for  many  years.  These  may  be  constructed 
of  concrete  masonry,  or  by  sheathing  pile  or 
timber  bents  with  cement-asbestos  board,  or 
other  non-combustible  or  slow-burning  con- 
struction. 

One  railroad  is  planning  to  encase,  to 
necessary  height,  the  individual  piles  in  some 
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bents  of  certain  important  trestles  with  a 
covering  of  mesh-reinforced  concrete,  as  pro- 
tection against  ground  fires,  and  is  also  con- 
sidering the  use  of  asbestos-cement  board 
applied  to  the  exposed  portions  of  the  caps 
at  end  bents,  to  bulkhead  timbers,  and  to 
the  undersides  of  stringers  in  the  end  spans, 
because  of  the  prevalence  of  fires  at  or  near 
the  ends  of  structures. 

With  regard  to  timber  culverts,  greatest 
emphasis  is  placed  on  keeping  such  struc- 
tures free  from  combustible  material,  and 
keeping  vegetation  and  brush  cut  at  the  ends 
of  the  culverts.  Timber  culverts  on  most 
railroads  have  been  gradually  replaced  by 
concrete  or  corrugated   metal   pipe. 

Ballast-Deck  Structures 

Ballast-deck  structures  offer  substantially 
complete  protection  against  fires  which  origi- 
nate on  the  deck,  and  it  is  also  current  prac- 
tice on  some  railroads  to  cover  the  ballast- 
retaining  timber  with  galvanized  iron.  The 
use  of  fire  breaks  in  long  ballast-deck  trestles 
is  about  as  common  as  in  open-deck  struc- 
tures. 

As  with  open-deck  trestles,  the  extreme 
importance  of  keeping  the  area  around  and 
under  structures  cleared  of  brush  and  vege- 
tation growths,  debris  and  drift,  needs  con- 
tinued emphasis.  The  use  of  chemicals  to 
sterilize  the  ground  and  prevent  weed  growth 
is  currently  receiving  much  attention  and 
their  use  for  this  purpose  is  rapidly  increas- 
ing. 

Making  Wood  Fire  Retardant 

The  present  state  of  progress  in  protect- 
ing wood  structures  against  loss  by  fire  is 
reviewed  in  an  authoritative  paper  by  the 
Forest  Products  Laboratory  of  the  U.S.  De- 
partment of  Agriculture  entitled  "Making 
Wood  Fire  Retardant,"  published  in  March, 
1950.  The  following  is  extracted  from  that 
publication: 

"In  discussing  fire-retardant  treatments  for 
wood  it  should  be  kept  in  mind  that  there 
are  two  distinct  aspects  of  fire  performance. 
One  is  fire  spread,  and  relates  to  the  rapidity 
or  freedom  with  which  fire  spreads  over  a 
surface  that  has  been  ignited.  The  other 
may  be  termed  fire  resistance  and  relates  to 
the  tendency  of  fire  to  penetrate  a  member 
or  structure.  The  manner  and  extent  to 
which  the  spread  of  fire  is  retarded  and  in 
which  penetration  of  fire  is  resisted  are  of- 
ten closely  related. 


"Wood  chars  when  exposed  to  fire  or  fire 
temperatures,  irrespective  of  whether  it  has 
had  a  fire-retardant  treatment  or  application. 
The  rate  of  charring  or  destruction 
and  the  transmission  of  heat  through  wood 
may  be  improved  slightly  by  fire-retardant 
treatments  but  the  most  significant  benefit 
comes  in  reducing  or  delaying  the  spread  of 
fire.  Fire-retardant  treatments  and  applica- 
tions can  only  be  expected  to  retard  the 
burning  and  spread  of  fire  to  the  point  where 
the  wood  will  not  continue  to  burn  when 
the  ignition  source  is  removed  or  exhausted. 

"Two  general  methods  are  available  for 
improving  the  performance  of  wood  under 
fire  conditions.  One  method  consists  of  an 
impregnation  treatment  that  deposits  chemi- 
cals within  the  wood.  The  other  is  the  ap- 
plication of  coatings  or  layers  of  other  non- 
combustible  materials  over  the  surface  of 
the    wood. 

"Many  water-soluble  chemicals  exhibit 
fire-retarding  properties  when  present  in 
wood  but  because  of  cost  limitations  or  var- 
ious objectionable  characteristics,  compara- 
tively few  are  considered  practical.  Among 
the  most  commonly  used  chemicals  are  mono- 
basic and  dibasic  ammonium  phosphates, 
ammonium  sulphate,  borax,  boric  acid  and 
zinc  chloride.  These  are  usually  combined 
in  various  proportions  in  wood-treating 
formulas. 

"Since  the  fire-retardant  chemicals  are  wa- 
ter soluble  and  hence  more  or  less  leachable, 
the  usefulness  of  treated  material  under  ex- 
terior exposure  and  periodically  wet  condi- 
tions  has   not  been  well   established. 

"Many  coating  materials  provide  fire-re- 
tarding effects  in  varying  degree  to  wood. 
As  in  the  case  of  impregnation  treatments 
the  degree  of  protection  provided  by  coat- 
ings is  related  to  the  inherent  properties  of 
the  product,  the  amount  and  thoroughness 
of  application,  and  the  severity  of  the  fire 
exposure." 

Conclusions 

The  committee  is  of  the  opinion  that  the 
following  practices,  most  of  which  are  well 
established,  hold  the  greatest  promise  of 
reducing  fire  losses: 

( 1 )  Ballast-deck  construction  should  be 
used  in  preference  to  open-deck,  where  ex- 
perience in  the  particular  locality  indicates 
the  hazard  from  hot  cinders,  burning  oil, 
hot  brake  shoe  metal,  fusees,  etc.,  is  serious. 
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(2)  Timber  trestles  of  considerable  length 
should  have  fire  breaks  at  intervals,  con- 
structed of  concrete  masonry  piers  or  bents, 
cement-asbestos  board  sheathing  applied  to 
the  pile  bents,  or  other  non-inflammable  con- 
struction. Such  barriers  should  be  continued 
up   between   the  stringers   and   ties. 

(3)  Timber  used  in  bridge  and  trestle 
construction,  when  treated  with  creosote, 
should  preferably  be  stored  for  several 
months  before  installation,  to  minimize  the 
fire    hazard   of   freshly   creosoted    timber. 

(4)  In  those  territories  where  deck  fires 
are  frequently  experienced,  careful  consid- 
eration should  be  given  to  covering  the  vul- 
nerable surfaces  of  ties,  stringers,  guard 
timbers  and  walk  plank  of  open-deck  bridges 
and  trestles  with  coatings  which  have  dem- 
onstrated their  effectiveness  and  durability 
under  the  climatic  conditions  to  which  they 
are  subjected  in  service. 

(5)  The  use  of  sheet-metal  coverings  over 
the  tops  of  caps  and  stringers  is  a  time-tested 
and  proven  practice  on  many  railroads,  and 
merits  continued  use. 

(6)  Particularly  important  bridges  may 
warrant  the  use  of  special  fire-protection 
installations,  such  as  fusible-link  fire-alarm 
systems  and  dry-pipe  sprinkler  system.  Also, 
the  use  of  checkered  plate  foot-walk  materials 
and  steel  handrails  should  be  considered  on 
large  bridges  in  the  interest  of  reducing  the 
amount  of  inflammable  material  construction. 

(7)  Increased  consideration  should  be 
given  to  providing  fire-extinguishers  at  im- 
portant   structures. 

(8)  The  actual  availability  and  effective- 
ness of  water  or  sand  from  water  barrels 
or  sand  boxes  should  be  given  greater  con- 
sideration in  evaluating  comparative  merits 
of  these  long-established  practices  as  com- 
pared to  other  methods  of  fire  protection. 

(9)  Such  well-established  and  extremely 
important  practices  as  the  removal  of  drift 
and  debris  from  under  structures,  the  re- 
moval of  punk  wood,  refuse,  etc.,  and  the 
clearing  of  vegetation  from  under  and 
around  structures  are  essential  to  fire  pre- 
vention. 

(10)  The  effectiveness  of  chemicals,  to 
sterilize  the  soil  and  retard  or  prevent  the 
growth  of  vegetation  has  already  been  dem- 
onstrated, and  its  economy  in  many  territories 
as  compared  to  hand  scalping  or  cutting  of 
weeds  and  brush  has  been  established.  In- 
creased attention  should  be  given  this 
method. 


DISCUSSION 

In  the  committee  chairman's  absence,  Vice- 
chairman  W.  H.  Pryor  (St.L-S.F.)  read  the 
report.  The  discussion  was  begun  by  J.  J. 
Healy  (B.&M.)  who  referred  to  that  portion 
of  the  report  dealing  with  coating  the  bridge 
decks  with  a  bituminous  material  and  gravel, 
and  stated  that  he  had  difficulty  in  applying 
this  coating  to  the  sides  of  the  bridge  ties. 
He  tried  building  a  form  for  this  purpose 
which  slowed  down  the  work  and  made  it 
an  expensive  undertaking.  Hence,  he 
doubted  the  economy  of  carrying  the  coating 
down  the   sides   of  the  ties. 

Lee  Mayfield  (M.P.)  stated  that  he  had 
carried  this  work  out  on  three  bridges,  one 
800  ft.,  another  1,000  ft.  and  the  third 
1,500  ft.  long,  and  that  he  had  coated  the 
sides  of  the  ties  bv  holding  short  boards 
at  the  sides  while  the  bituminous  material 
and  pea  gravel  were  being  applied.  The  cost 
for  this  work,  using  a  small  hand  pump  for 
the  bituminous  application,  ran  around  $.80 
a  sq.  ft.,  he  said,  and  after  three  years  of 
service,  the  coatings  are  still  in  good  condi- 
tion. 

F.  M.  Misch  (S.P.)  said  that  his  road  has 
used  this  same  process  on  about  80  miles 
of  timber  bridge  decks  with  good  results, 
but  the  coating,  except  what  might  spill 
over,  is  confined  to  the  top  surface  of  ties, 
stringers  and  guard  timbers.  He  added  that 
they  use  small,  easily-installed-and-removed 
forms  for  holding  the  gravel  in  place  over- 
night, by  which  time  the  coating  is  well  set. 
Mr.  Mayfield  said  that  the  surface  on  which 
the  coatings  are  applied  must  be  absolutely 
dry  at  the  time  of  application,  and  that  fail- 
ure to  obtain  a  good  bond  can  often  be  at- 
tributed to  applying  the  coating  after  a  rain 
or  even   during  foggy  weather. 

G.  S.  Crites  (B.&O.,  retired)  stated  that 
he  had  noted  some  instances  on  eastern  rail- 
roads where  cinders  were  placed  on  the 
ground  around  piles  and  also  used  as  back- 
fill at  bulkheads.  He  warned  that  ground 
fires  will  sometimes  ignite  cinders  and,  when 
used  around  bridges,  can  cause  long-smol- 
dering fires  that  would  endanger  the  struc- 
tures. 

Kills  Weeds  Under  Bridges 

To  a  question  raised  by  E.  L.  Collette 
(St.L-S.F.)  as  to  a  comparison  of  the  hazard 
of  fires  instigated  through  the  operation  of 
diesel  and  steam  locomotives,  Vice-Chairman 
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Pryor  replied  that  he  had  no  such  figures, 
but  that  he  knew  that  fires  starting  from 
dropped  hot  cinders  were  far  less  in  num- 
ber than  those  originating  from  chips  off  of 
hot  brake  shoes.  He  added  that  replies  from 
committee  members  indicated  that  fire-pro- 
tection methods  for  bridges  and  trestles  were 
the  same  over  the  country.  His  road,  he 
continued,  used  chemicals  to  destroy  weeds 
under  bridges  which  was  far  cheaper  than 
hand  scalping  with  the  present  labor  rates. 
In  addition,  the  chemicals  have  the  advan- 
tage of  killing  the  weeds  for  at  least  one 
year,  whereas  hand  scalping  had  to  be  re- 
peated in  a  few  weeks  after  the  first  opera- 
tion. 

Mr.  Crites  said  that  he  took  exception  to 
the  general  belief  that  large  numbers  of 
fires  are  started  by  hot  cinders  dropped  by 
steam  locomotives,  and  that  he  likewise  be- 
lieved that  few  fires  started  from  pieces  of 
hot  brake  shoes.  To  this  J.  F.  Warrenfells 
(S.A.L.)  stated  that  he  had  seven  fires  origi- 
nating from  pieces  of  hot  metal  dropping 
from  brake  shoes  on  old  cypress  bridges  ties. 

L.  B.  Mohney  (Pitts  &  Shaw.)  asked  why 
one  of  the  more  recently  introduced  tie  pro- 
tective coatings  did  not  require  a  gravel 
sprinkling.     Several    members    present    stated 


that  they  had  made  use  of  the  newer  coating 
without  gravel  but  that  the  applications  had 
been  made  only  from  three  weeks  to  two 
months  ago  and  that  it  was  still  too  soon  to 
draw  any  conclusions.  In  this  connection, 
L.  R.  Morgan  (N.Y.C.)  said  that  the  Fire 
Protection  &  Insurance  Section  of  the  A.A.R. 
is  preparing  a  report  on  the  comparative  val- 
ues of  various  coatings  and  that  this  report 
should  be  available  in  a  few  months. 

Vice-Chairman  Pryor  referred  to  the  in- 
sulated wire  with  fusible  links  mentioned  in 
the  committee  report  and  stated  that  the  sig- 
nal men  on  his  road  were  opposed  to  their 
use  because  of  fuse  failure  would  sometimes 
effect  the  operation  of  the  signals.  But  H.  R. 
Demmon  (S.P.)  said  that  the  links  are  used 
on  his  road  and  he  cannot  recall  of  a  single 
instance  where  any  failure  of  the  links 
caused  the  signals  to  show  Stop  indications 
unnecessarily.  Mr.  Misch  said  that  he  did 
know  of  a  few  instances  where  vibration 
caused  a  few  of  the  links  to  break,  resulting 
in  some  unnecessary  stop  signal  indications. 
On  the  other  hand,  he  added,  the  links  have 
called  attention  to  fires  which,  if  they  had 
gotten  out  of  control,  would  have  caused 
far  more  serious  damage  than  a  few  unneces- 
sary stops  of  trains. 


-Before  Repainting 


ffi    OLD  BRIDGES  .  .  .   Investigate  the 
possibilities     of    the     Airco     Flame 
Cleaning  Process.     This  use  of  the 
v^e^x  oxyacetylene    flame    removes    rust 

and  scale  and  as  it  cleans  it  leaves  a  warm,  dry  surface,  conducive  to  a 
long-lasting  paint  job. 

BEFORE  ERECTION  OF  BRIDGES  .  .  .  Investigate  the  savings  in  steel,  time 
and  money  to  be  realized  from  the  use  of  arc  welding  of  structural  mem- 
bers in  the  shop  or  on  the  right-of-way.  Arc  welding,  together  with  gas 
cutting  also  can  be  put  to  use  in  general  repair  work  on  bridges. 

"Write  your  nearest  Airco  office  for  further  information." 

.  .  .  SERVING  RAILROADS  FROM  COAST  TO  COAST  .  .  . 
r  GENERAL  OFFICES:  60  EAST  42nd  STREET,  NEW  YORK  17,  N.Y. 

lAIRCO)         air  Reduction 

Air    Reduction    Sales   Company   -   Air    Reduction    Magnolia   Company 
Air  Reduction  Pacific  Company 
Divisions  of  Air  Reduction  Company,   Inc. 
Headquarters   for  Oxygen,   Acetylene   and    Other   Gases    .    .    .   Carbide    .    .    .    Gas   Cutting 
Machines   .   .   .   Gas   Welding   Apparatus   and   Supplies   .   .   .   Arc  Welders,    Electrodes   and 

Accessories 
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J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

A.  B.  McVay 

A.  B.  McVay 

J.  H.  Johnston 

Maro  Johnson 

Directors 

J.  H.  Johnston 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

E.  T.  Howson 

E.  T.  Howson 

F.  C.  Baluss 

S.  D.  Corey 

C.  W.  Wright 

J.  H.  Johnston 

Maro  Johnson 

W.  B.  Hotson 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

P.  N.  Nelson 

Past  Officers 
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1923-1924 

1924-1925 

1925-1926 

1926-1927 

President 

J.  S.  Robinson 

,T.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson     , 

1st  V.-Pres. .  .  . 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

2nd  V.-Pres..  . 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

3rd  V.-Pres.    .  . 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

4th  V.-Pres.    . 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec 

P.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

r 

S.  T.  Corey 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  B.  Hotson 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

Directors          J 

P.  N.  Nelson 

E.  L.  Sinclair 

P.  N.  Nelson 

0.  F.  Dalstrom 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  T.  Krausch 

i 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

R.  C.  Bardwell 

E.  L.  Sinclair 

P.  N.  Nelson 

0.  F.  Dalstrom 

H.  I.  Benjamin 

1927-1928 

1928-1929 

1929-1930 

1930-1934 

President       . 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

1st  V.-Pres. 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

2nd  V.-Pres. .  . 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

H.  I.  Benjamin 

3rd  V.-Pres.    . 

C.  S.  Heritage 

A.  I.  Gauthier 

H.  I.  Benjamin 

W.  T.  Krausch 

4th  V.-Pres.    . 

A.  I.  Gauthier 

H.  I.  Benjamin 

W.  T.  Krausch 

T.  H.  Strate 

Sec.-Treas. 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec.    .  .  . 

F.  E.  Weise 

F.  E.  Weise 

[ 

W.  T.  Krausch 

R.  C. Henderson 

G.  A.  Rodman 

E.  C.  Neville 

R.  C.  Bardwell 

J.  S.  Ekey 

W.  A.  Batev 

H.  H.  Best 

Directors          J 

H.  I.  Beniamin 

T.  H.  Strate 

F.  W.  Hillman 

J.  E.  King 

R.  C.  Henderson 

G.  A.  Rodman 

E.  C.  Neville 

A.  B.  Scowden 

T.  H.  Strate 

W.  A.  Batev 

H.  H.  Best 

W.  A.  Batev 

1. 

J.  S.  Ekey 

F.  W.  Hillman 

J.  E.  King 

L.  C.  Smith 

1934-1935 

1935-1936 

1936-1937 

1937-1938 

President    .  .  . 

H.  I.  Benjamin 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

1st  V.-Pres.    .  . 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

2nd  V.-Pres.    . 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

W.  S.  Lacher 

3rd  V.-Pres. 

A.  B.  Scowden 

F.  H.  Masters 

C.  A.  J.  Richards 

C.  A.  J.  Richards 

4th  V.-Pres..  . 

W.  R.  Roof 

C.  A.  J.  Richards 

W.  S.  Lacher 

F.  H.  Cramer 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichtv 

C.  A.  Lichtv 

C.  A.  Lichty 

f 

C.  M.  Burpee 

A.  L.  McCloy 

W.  R.  Roof 

B.  R.  Meyers 

W.  A.  Batev 

R.  P.  Luck 

T.  P.  Soule 

G.  S.  Crites 

Directors 

L.  C.  Smith 

H.  H.  Best 

F.  H.  Cramer 

R.  E.  Dove 

C.  A.  J.  Richards 

W.  R.  Roof 

B.  R.  Mevers 

T.  P.  Soule 

j 

A.  L.  McCloy 

T.  P.  Soule 

G.  S.  Crites 

A.  Chinn 

I 

R.  P.  Luck 

F.  H.  Cramer 

R.  E.  Dove 

L.  G.  Bvrd 

1938-1939 

1939-1940 

1940-1941 

1941-1942 

President       . 

Armstrong  Chinn 

A.  E.  Bechtelheimer 

H.  M.  Church 

R.  E.  Dove 

1st  V.-Pres.    . 

F.  H.  Cramer 

F.  H.  Cramer 

R.  E.  Dove 

F.  H.  Soothill 

2nd  V.-Pres..  . 

A.  E.  Bechtelheimer 

H.  M.  Church 

F.  A.  Soothill 

G.  S.  Crites 

3rd  V.-Pres..  . 

H.  M.  Church 

R.  E.  Dove 

G.  S.  Crites 

A.  M.  Knowles 

4th  V.-Pres. .  .  . 

R.  E.  Dove 

F.  H.  Soothill 

A.  M.  Knowles 

N.  D.  Howard 

Sec. -Treasurer. 

C.  A.  Lichty 

C.  A.  Lichty 

F.  0.  Whiteman 
F.  E.  Weise 

N.  D.  Howard 

V.  G.  Shaver 

F.  E.  Weise 

r 

L.  G.  Bvrd 

B.  R.  Mevers 

R.  E.  Caudle 

W.  R.  Ganser 

W.  Walkden 

L.  G.  Bvrd 

I.  A.  Moore 

Directors          J 

F.  H.  Soothill 

A.  S.  Krefting 

K.  L.  Miner 

W.  A.  Sweet 

B.  R.  Meyers 

A.  M.  Knowles 

R.  E.  Caudle 

J.  L.  Varker 

L 

W.  Walkden 

L.  G.  Byrd 

I.  A.  Moore 

L.  E.  Pevser 

A.  S.  Krefting 

K.  L.  Miner 

W.  A.  Sweet 

Martin  Meyer 
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Past  Officers 


1942-1943 

1943-1944 

1944-1945 

1945-1946 

President 

G.  S.  Crites 

J.  L.  Varker 

J.  L.  Varker 

N.  D.  Howard 

1st  V.-Pres..  .  . 

R.  E.  Caudle 

R.  E.  Caudle 

R.  E.  Caudle 

F.  G.  Campbell 

2nd  V.-Pres..  .  . 

A.  M.  Knowles 

N.  D.  Howard 

N.  D.  Howard 

J.  S.  Hancock 

3rd  V.-Pres.    .  . 

N.  D.  Howard 

P.  G.  Campbell 

F.  G.  Campbell 

E.  H.  Barnhart 

4th  V.-Pres..  .  . 

J.  L.  Varker 

J.  S.  Hancock 

J.  S.  Hancock 

W.  F.  Martens 

Secretary 

A.  G.  Shaver-}- 
Lorene   Kindred"}" 
Elinor  V.  Heffern 

Elinor  V.  Heffern 

Elise  LaChance 

Elise  LaChance 

Treasurer 

F.  E.  Weise 

C.  R.  Knowles 

C.  R.  Knowles 

C.  R.  Knowles 

Treasurer 

F.  E.  Weise 

F.  E.  Weise 

Emeritus 

r 

M.  Meyer 

W.  F.  Martens 

W.  F.  Martens 

A.  B.  Chapman 

L.  E.  Peyser 

A.  L.  McClov 

A.  L.  McClov 

W.  A.  Huckstep 

Directors 

K.  L.  Miner 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

F.  R.  Spofford 

I 

F.  G.  Campbell 

E.  H.  Barnhart 

E.  H.  Barnhart 

Guy  E.  Martin 

J.  S.  Hancock 

A.  B.  Chapman 

A.  B.  Chapman 

B.  R.  Meyers 

L 

L.  C.  Winkelhaus 

L.  E.  Peyser 

L.  E.  Peyser 

L.  E.  Peyser 

fTo  November  1,   1942 
"j-To   February   1,    1943 


1946-1947 

1947-1948 

1948-1949 

1949-1950 

President 

F.  G.  Campbell 

J.  S.  Hancock 

E.  H.  Barnhart 

W.  F.  Martens 

1st  V.-Pres..  .  . 

J.  S.  Hancock 

E.  H.  Barnhart 

W.  F.  Martens 

W.  A.  Huckstep 

2nd  V.-Pres..  .  . 

E.  H.  Barnhart 

W.  F.  Martens 

W.  A.  Huckstep 

Guy  E.  Martin 

3rd  V.-Pres.    .  . 

W.  F.  Martens 

W.  A.  Huckstep 

Guy  E.  Martin 

F.  R.  Spofford 

4th  V.-Pres..  .  . 

W.  A.  Huckstep 

G.  E.  Martin 

F.  R.  Spofford 

Lee  Mayfield 

Secretary 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Treasurer 

C.  R.  Knowles 

C.  R.  Knowles 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

r 

Guy  E.  Martin 

H.  M.  Harlow 

Lee  Mayfield 

H.  M.  Harlow 

B.  R.  Meyers 

H.  B.  Christianson 

F.  M.  Misch 

V.  E.  Engman 

Directors 

L.  E.  Peyser 

F.  R.  Spofford 

W.  D.  Gibson 

G.  W.  Benson 

1 

H.  M.  Harlow 

Lee  Mayfield 

H.  M.  Harlow 

F.  M.  Misch 

H.  B.  Christianson 

Franz  M.  Miseh 

V.  E.  Engman 

L.  R.  Morgan 

I 

F.  R.  Spofford 

W.  D.  Gibson 

G.  W.  Benson 

J.  A.  Jorlett 

1950-1951 

President 

W.  A.  Huckstep 

1st  V.-Pres. .  .  . 

Guy  E.  Martin 

2nd  V.-Pres. .  .  . 

F.  R.  Spofford 

3rd  V.-Pres..  .  . 

Lee  Mayfield 

4th  V.-Pres. .  .  . 

H.  M.  Harlow 

Secretary 

Elise  LaChance 

Treasurer.  .  .  . 

[ 

L.  C.  Winkelhaus 
F.  M.  Misch 
L.  R.  Morgan 

Directors 

J.  A.  Jorlett 
M.  H.  Dick 
R.  R.  Gunderson 
J.  F.  Warrenfells 
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CONSTITUTION 


ARTICLE  I. 


Section   1.    This  association  shall  be  known  as  the  American  Railway   Bridge 
&  Building  Association. 


ARTICLE  II. 

OBJECT 

Section  1.**  The  object  of  this  association  shall  be  the  advancement  of 
knowledge  pertaining  to  the  design,  construction  and  maintenance  of  railway 
bridges,  buildings,  water  service  facilities,  and  other  structures,  by  investigation, 
reports  and  discussions. 

Section  2.  The  association  shall  neither  indorse  nor  recommend  any  particu- 
lar devices,  trade  marks  or  materials,  nor  will  it  be  responsible  for  any  opinions 
expressed  in  papers,  reports  or  discussions  unless  the  same  have  received  the  en- 
dorsement of  the  association  in  regular  session. 


ARTICLE  III. 

MEMBERSHIP 

Section  1.  The  membership  of  this  association  shall  be  divided  into  five 
classes,  viz:    Members,   life  members,   associate,   honorary  and   junior  members.* 

Section  2.**  A  member  shall  be  a  person  in  a  position  above  rank  of  gang 
foreman  in  connection  with  railway  bridge,  building  and  water  service  work. 
Any  person  desirous  of  becoming  a  member  shall  make  application  upon  the  form 
prescribed  by  the  executive  committee,  setting  forth  his  name,  age,  residence  and 
practical  experience.  He  shall  furnish  at  least  three  references  to  whom  he  is 
personally  known.  Applicants  may  be  voted  into  membership  at  any  regular 
executive  meeting  or  by  letter  ballot  of  the  executive  committee,  a  majority  vote 
being  necessary  in  either  instance. 

Section  3.**  To  be  eligible  for  a  life  membership  a  member  must  have  be- 
longed to  the  association  for  at  least  twenty  years  and  in  general  must  have  retired 
from  active  railway  service  due  to  age  or  physical  disability.  He  shall  have  all 
the  privileges  of  active  membership,  except  the  holding  of  office,  and  shall  not  be 
required  to  pay  annual  dues.  The  transfer  from  membership  to  life  membership 
shall  be  made  in  the  same  manner  as  the  election  of  members,  as  prescribed  in 
Section  2,  of  this  Article. 

Section  4.  Associates  shall  be  responsible  persons  who  are  not  eligible  as 
members,  whose  pursuits  or  attainments  qualify  them  to  co-operate  with  members 
in  the  study  and  development  of  improved  practices  in  the  construction  and  mainte- 
nance of  bridges,  buildings  and  water  facilities.  They  shall  have  all  the  rights  of 
members  except  of  voting  and  holding  office.  They  shall  be  elected  in  the  manner 
prescribed  for  members,  in  Section  2,  of  this  Article. 

Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have  attained 
acknowledged  eminence  in  some  branch  of  engineering  or  railway  service.  Their 
number  shall  be  limited  to  ten.  Honorary  members  shall  be  proposed  by  not  less 
than  six  active  members  and  shall  be  elected  by  the  unanimous  vote  of  the  members 
present  at  a  regular  meeting.  They  shall  have  all  the  rights  of  active  members 
except  that  of  holding  office  and  shall  be  exempt  from  the  payment  of  dues. 


*  Amended  October  16,  1941. 
** Amended  September  20,   1948. 
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Section  6.  A  junior  member  shall  be  a  person  who  is  a  graduate  of  a  recog- 
nized engineering  school,  or  who  has  been  employed  for  at  least  two  years  in  the 
design,  maintenance  or  construction  of  railway  bridges,  buildings  or  structures. 
Applicants  shall  be  at  least  21  years  of  age  and  they  shall  be  elected  in  the  manner 
prescribed  for  members,  in  Section  2  of  this  article.  Juniors  shall  have  all  the 
rights  of  members  except  that  of  holding  office.  When  the  attainments  of  a 
Junior  are  such  as  to  qualify  him  as  a  member,  he  may  apply  for  promotion  and 
the  Executive  Committee  shall  authorize  such  promotion  when  qualifications  war- 
rant the  action.  Unless  a  Junior  is  promoted,  his  membership  shall  cease  automat- 
ically when  he  becomes  28  years  of  age.* 

Section  7.  Any  member  guilty  of  conduct  unbecoming  to  a  railroad  officer 
and  a  member  of  this  association,  or  who  shall  refuse  to  comply  with  the  rules  of 
this  association,  shall  forfeit  his  membership  on  a  two-thirds  vote  of  the  executive 
committee. 

Section  8.  Membership  shall  continue  until  written  resignation  is  received 
by  the  secretary,  unless  member  has  been  previously  expelled,  or  dropped  for  non- 
payment of  dues  in  accordance  with  Section  1  of  Article  VII. 

Section  9.**  Only  active  members  shall  hold  office  in  this  association,  and 
only  active  and  life  members  shall  be  entitled  to  vote  in  the  election  of  officers. 

ARTICLE  IV. 

OFFICERS 

Section  1.  The  officers  of  this  association  shall  be  a  president,  four  vice- 
presidents,  a  secretary,  a  treasurer  and  six  directors  who  with  the  most  recent  past 
president  shall   constitute  the   executive   committee. 

Section  2.  The  past  presidents  of  this  association,  previous  to  the  most 
recent  past  president,  who  continue  to  be  members,  shall  be  privileged  to  attend 
all  meetings  of  the  executive  committee,  of  which  meetings  they  shall  receive  due 
notice,  and  be  permitted  to  discuss  all  questions  and  to  aid  said  committee  by 
their  advice  and  counsel;  but  said  past  presidents  shall  not  have  a  right  to 
vote,  unless  called  upon  to  fill  a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term  by 
the  executive  committee  without  delay. 

ARTICLE  V. 

EXECUTIVE   COMMITTEE 

Section  1.**  The  executive  committee  shall  manage  the  affairs  of  the  asso- 
ciation and  shall  have  full  power  to  control  and  regulate  all  matters  not  otherwise 
provided  for  in  the  constitution  and  by-laws  and  shall  exercise  general  supervision 
over  the  financial  interests  of  the  association,  and  make  all  necessary  purchases  and 
contracts  required  to  conduct  the  general  business  of  the  association  but  shall  not 
have  the  power  to  render  the  association  liable  for  any  debt  beyond  the  amount 
then  in  the  treasury  plus  accounts  receivable  and  not  subject  to  other  prior  liabili- 
ties. All  appropriations  for  special  purposes  must  be  acted  upon  at  a  regular 
meeting  of  the  association. 

Section  2.  Meetings  of  the  executive  committee  may  be  called  by  a  majority 
of  the  members  of  the  committee,  providing  10  days'  notice  is  given  members  by 
mail. 

Section  3.  Five  members  of  the  executive  committee  shall  constitute  a  quorum 
for  the  transaction  of  business. 

ARTICLE  VI. 

ELECTION   OF   OFFICERS   AND   TENURE   OF   OFFICE 

Section  1.  Except  as  otherwise  provided  the  officers  shall  be  elected  at  the 
regular  annual  meeting  of  the  association  and  the  election  shall  not  be  postponed 
except  by  unanimous  consent  of  the  members  present  at  said  annual  meeting.  The 
election  shall  be  by  ballot,  a  majority  of  the  votes  cast  being  required  for  election. 
Any  active  member  of  the  association  not  in  arrears  for  dues  shall  be  eligible  for 
office,  but  the  president  shall  not  be  eligible  for  reelection. 


*  Amended  October   16,   1941. 
** Amended  September  20,  1948. 
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*™       AT  f  AIM        #CV 


•  The  year  1952  will  see  the  com- 
pletion of  a  new  steel  superstruc- 
ture for  the  Illinois  Central's 
61-year  old,  main  line  bridge  over 
the  Ohio  River  at  Cairo,  Illinois. 

American  Bridge  was  the  logical 
choice  to  perform  the  major  con- 
struction feat  of  building  the  new 
12 -span  superstructure  on  the 
original  piers  with  a  minimum 
of  interruption  in  traffic. 

The  first  span  of  the  old  9-span 
bridge  was  rolled  off  its  piers  onto 
temporary  falsework  and  new 
518',  1,700-ton  span  moved  into 
position  and  opened  to  service 
after  a  traffic  interruption  of  only 
20  hours!  Then  the  old  span  was 
launched  like  a  ship  into  the  river 
100  ft.  below  for  easy  removal. 

While  this  is  the  first  time  this 
procedure  has  been  used  on  a  job 
of  such  magnitude,  it  is  a  typical 
example  of  the  part  American 
Bridge  is  playing  to  help  our  vital 
railroad  systems  meet  the  needs 
of  growing  America. 


INTERESTING  FACTS 

•  6  spans,  197'  7" 

•  4  spans,  400'  11  }4" 

•  2  spans,  518'  11" 

•  Steel  used,  10,000  tons. 

•  Erecting  procedure:  Illinois  Central  R.R 
American  Bridge. 

•  Consulting  Engineers:  Modjeski  and  Masters 


AMERICAN   BRIDGE  DIVISION,   UNITED   STATES  STEEL  COMPANY, 
GENERAL  OFFICES:  525  WILLIAM  PENN   PLACE,   PITTSBURGH,   PA. 

Contracting  Offices  in:  AMBRIDGE  ■  ATLANTA  ■  BALTIMORE  ■  BIRMINGHAM  ■  BOSTON  ■  CHICAGO 
CINCINNATI  ■  CLEVELAND  •  DALLAS  •  DENVER  •  DETROIT  •  DULUTH  •  ELMIRA  •  GARY  •  MEMPHIS 
MINNEAPOLIS  •  NEW  YORK  •  PHILADELPHIA  •  PITTSBURGH  ■  PORTLAND,  ORE.  •  ROANOKE 
ST.  LOUIS  ■  SAN  FRANCISCO  ■  TRENTON  UNITED  STATES  STEEL  EXPORT  COMPANY,  NEW  YORK 

AMERICAN   BRIDGE 


UNITED       STATES      STEEL 
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Section  2.f  The  president,  four  vice-presidents,  secretary  and  treasurer  shall 
hold  office  for  one  year  and  the  directors  for  two  years,  three  directors  being 
elected  each  year.  All  officers  retain  their  offices  until  their  successors  are  elected 
and  installed. 

Section  3.f'  The  term  of  office  of  the  secretary  and  the  treasurer  may  be 
terminated  at  any  time  by  a  two-thirds  vote  of  the  executive  committee.  Their 
compensation  shall  be  fixed  by  a  majority  vote  of  the  executive  committee. 

The  secretary  shall  also  serve  as  secretary  of  the  executive  committee. 

Section  4.  The  secretary  and  the  treasurer  shall  be  required  to  give  bond 
in  an  amount  to  be  fixed  by  the  executive  committee. 

ARTICLE  VII. 

MEMBERSHIP  FEE  AND  DUES 
Section  l.f  Every  member  upon  joining  this  association  shall  pay  to  the  secre- 
tary an  entrance  fee  and  dues  as  prescribed  by  the  executive  committee.  No  mem- 
ber in  arrears  for  annual  dues  shall  be  entitled  to  vote  at  any  election  and  any 
member  more  than  one  year  in  arrears  may  be  stricken  from  the  list  of  members 
at  the  discretion  of  the  executive  committee. 

ARTICLE  VIII.* 

LOCAL   SECTIONS 

Section  1.**  Upon  the  application  of  ten  or  more  members  of  the  associa- 
tion residing  in  the  same  geographical  district,  or  having  offices  therein,  the 
executive  committee  shall  organize  a  local  section  for  that  district,  to  which  all 
members  in  that  district  shall  be  eligible.  Such  local  section  shall  admit  to  active 
membership  only  members  in  good  standing.  It  shall  hold  not  less  than  two  meet- 
ings each  year,  and  shall  be  governed  by  such  constitution  and  by-laws  not  incon- 
sistent with  the  constitution  of  this  association  as  the  section  membership  may 
adopt  and  the  executive  committee  of  the  association  approve. 

Section  2.  The  parent  association  shall  not  be  put  under  any  obligation,  either 
financial  or  in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX 

AMENDMENTS 
Section    1.    This   constitution  may   be   amended  at   any   regular   meeting   by  a 
two-thirds  vote  of  the  members  present,  provided  that  notice  of  the  proposed  amend- 
ment or  amendments  has  been  sent  to  the  members  at  least   30  days   previous  to 
said  regular  meeting. 


BY-LAWS 

TIME    OF    MEETING 
1.**    The  regular  meeting  of  this  association   shall   convene  annually   during 
the  month  of  September,  the  exact  date  to  be  fixed  by  the  Executive  Committee. 

FLACE    OF    MEETING 
2.**    The    place    of    holding    the    annual    convention    shall    be    Chicago,    111. 

3.  It  shall  lie  within  the  power  of  the  executive  committee  to  change  the 
location  or  time  of  the  meeting  if  it  becomes  apparent  that  it  is  for  the  best 
interests  of  the  association. 

QUORUM 

4.  At  the  regular  meeting  of  the  association,  15  or  more  members  shall 
constitute  a  quorum. 


t Amended  October   17,    1940. 
*Article  adopted   1922. 
** Amended  September   20,    1948. 
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WOLMANIZED 

Reg.  U.  S.  Pat.  Off. 

Pressure-Treated  Lumber  and  Plywood 
Protects  Against 

DECAY  and   TERMITES 

"Wolmanized"  treated  wood  prevents 
rot  and  termite  damage.  This  clean, 
paintable  treated  material  will  last 
3  to  5  times  longer  than  untreated 
wood  in  severe  service  conditions. 
Approved   as    standard   by  A.R.E.A. 


Both"WoLMANiZED"and"MiNAUTH"materials  are 
treated  by  the  standard  vacuum-pressure  process 
at   wood   preserving   plants   such   as    the   above. 


M  I  N  A  L  I  T  H 


Reg.  U.  S.  Pat.  Off. 


Fire-Retardant  Lumber  and  Plywood 
Protects  Against  FIRE 

"MiNALiTH"fire-retardant  treated  wood  will 
not  ignite  or  support  combustion.  Under- 
writers' Laboratory  classifies  "Minalith" 
as  a  fire  retardant,  having  a  flame  spread 
rating  of  30.  "Minalith"  treated  mater- 
ials are  in  the  Federal  Specifications 
for  Fire-Retardants  (Type  2)  and  in 
the  Fire-Retardant  standards  of  the 
American  Wood-Preservers'  Association. 


American  Lumber  &  Treating  Co. 

General  Offices:  332  south  Michigan  avenue  •   Chicago  4,  Illinois 
Sales  Offices  in  boston,  new  york,  Baltimore,  Jacksonville,  fla., 

LITTLE    ROCK,   PORTLAND,   ORE.,   SAN    FRANCISCO    AND    LOS    ANGELES 
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**DUES 
5.    The  annual   dues,  for   the  fiscal   year   ending   August   31,    and    payable   in 
advance,  shall  be  as  follows:* 

Members,  $5.00;  Associate  Members,  $4.00;  Junior  Members,  $2.50. 

DUTIES  OF   OFFICERS 

6.f  The  president  shall  have  general  supervision  over  the  affairs  of  the 
association.  He  shall  preside  at  all  meetings  of  the  association  and  of  the  executive 
committee;  shall  appoint  all  committees  not  otherwise  provided  for,  and  shall  be 
ex-officio  member  of  all  committees.  He  shall  with  the  secretary  sign  all  contracts 
or  other  written  obligations  of  the  association  which  have  been  approved  by  the 
executive  committee.  He  shall  render  a  detailed  report  at  least  three  times  during 
the  year  to  the  members  of  the  executive  committee,  showing  the  financial  condi- 
tion of   the   association   and   its  activities. 

At  the  annual  meeting  the  president  shall  present  a  report  containing  a 
statement  of  the  general  conditions  of  the  association. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at  meetings  in 
the  absence  of  the  president  and  discharge  his  duties  in  case  of  a  vacancy  in  his 
office. 

8.f  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of  the  pro- 
ceedings of  all  meetings  of  this  association,  and  of  all  accounts  between  this  asso- 
ciation and  its  members;  to  collect  all  moneys  due  the  association,  and  deposit  the 
same  in  the  name  of  the  association.  He  shall  pay  all  bills  when  properly  certified 
and  approved  by  the  president  and  the  treasurer,  and  make  such  reports  as  may 
be  called  for  by  the  executive  committee.  He  shall  also  perform  such  other  duties 
as  the  association  may  require. 

9-t  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as 
made  by  the  secretary,  sign  all  checks  after  they  have  been  approved  by  the  presi- 
dent, and  invest  all  funds  not  needed  for  current  expenses  as  directed  by  the  execu- 
tive committee.  He  shall  report  at  each  annual  meeting  on  the  condition  of  the 
finances. 

NOMINATING   COMMITTEE 

10. #  After  each  annual  meeting  the  president  shall  appoint  a  committee 
consisting  of  five  members.  Two  Past  Presidents  shall  be  members  of  this  committee, 
one  of  whom  shall  act  as  Chairman.  No  other  officers  of  the  Association  shall  be 
appointed  to  this  committee.  This  committee  shall  prepare  a  list  of  names  of 
nominees  for  officers  to  be  voted  on  at  the  next  annual  convention  in  accordance 
with  ARTICLE  VI  of  the  Constitution,  said  list  to  be  read  at  the  business  session 
of  said  convention.  Nothing  in  this  section  shall  be  construed  to  prevent  any  mem- 
ber making  further  nominations. 

AUDITING   COMMITTEE 
11. J    Prior  to  each   annual   meeting  the  president  shall   appoint   a  committee 
of    three    members,    not    officers    of    the    association,    whose    duty    it    shall    be   to 
examine  the  accounts  and  vouchers  of  the  secretary  and  the  treasurer  and  certify 
as  to  the  correctness  of  their  accounts. 

COMMITTEE    ON   SUBJECTS    FOR    DISCUSSION 

12.  After  each  annual  meeting  the  president  shall  appoint  a  committee  whose 
duty  it  shall  be  to  prepare  a  list  of  subjects  for  investigation  to  be  submitted  for 
approval  at  the  next  convention. 

COMMITTEE    ON    INVESTIGATION 

13.  After  the  association  has  adopted  the  list  of  subjects  for  investigation  the 
president  for  the  succeeding  year  shall  appoint  the  committees  who  shall  prepare 
the  subjects  for  report  and  discussion.  He  may  also  appoint  individual  members 
to  prepare  reports  on  special  subjects,  or  to  report  on  any  special  or  particular  sub- 
ject. 


fAmended  October  17,   1940. 

t Adopted  October   17,   1940. 

*  Amended  October  16,  1941. 
** Amended  September  20,    1948. 
#Amended  December  4,    1950. 
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STRUCTURAL  RIB  BOLTS 

Better  than  rivets 

*  *    *   for  bridges  and  trestles 

*  *    *   for  general  steel  construction 


STRUCTURAL  RIB  BOLTS 
offer  many  advantages 
over  rivets  for  steel  work. 
When  driven  into  a  hole 
in  the  work  with  an  ordi- 
nary hammer,  the  trian- 
gular ribs  deform  to  make 
a  body-bound  fit  and  lock 
bolt  in  position.  Only  two 
men  with  a  hammer  and 
wrench  are  needed  to  ap- 
ply; riveting  requires  three 
or  four  men  with  riveting 
forge,  compressor,  and 
riveting  hammer.  Fast, 
stronger,  dependable,  they 
assure  lower  construction 
costs.  Use  them  with  ANCO 
nuts  for  permanency. 


The  STRUCTURAL  RIB  BOLT  has 


STRUCTURAL  RIB  BOLTS, 
equipped  with  Anco  Lock 
Nuts,  have  been  approved 
in  place  of  field-driven 
rivets  for  many  types  of 
steel  erection  since  1937, 
in  practically  every  state 
and  in  several  foreign 
countries.  They  have  been 
approved  by  the  U.  S. 
Treasury  Department,  Di- 
vision of  Architecture,  City 
Building  Code  Authorities, 
and  State  Highway  Depart- 
ment based  on  the  results 
of  many  tests,  including 
those  of  Robert  W.  Hunt 
Company  and  the  Univers- 
ity of  Wisconsin. 


•  •    •    A  HIGHER  TENSILE  VALUE  than  rivets.   It  is  made  from  carbon   manganese  steel, 

galvanized    or   black,   with    a    minimum   tensile   strength    of   70,000    lb.    per   sq.    in. 
as  compared  to  52,000  to  62,000  lb.   per  sq.  in.  for  rivets. 

•  •    •    A  HIGH  ALLOWABLE  SHEAR  VALUE  of  22,465  lb.  per  sq.  in. 

•  •    •    A  HIGH  BEARING,  S.S  VALUE  of  32,000  lb.  per  sq.  in. 

•  •    •    A  HIGH  BEARING,  D.S.  VALUE  of  40,000  lb.  per  sq.  in. 

With  such  values  in  strength,  a  fewer  number  of  these  bolts  than  rivets  is  required  for 
making  the  same  connection.  Ideal  for  bridges,  coaling  and  water  stations,  sand  towers, 
Diesel  shop  buildings,  and  all  other  steel-framed  railroad  structures.  Why  not  get  com- 
plete information  and  testing  samples  of  the  Structural  Rib  Bolts  and  Anco  Lock  Nuts? 
A  word  from  you  on  your  letterhead  does  it. 

AUTOMATIC  NUT  COMPANY 

LEBANON,   PENNSYLVANIA 

Warehouse  —  Chicago,  Illinois 

For  inquiries  and  samples  write  to 
R.  J.  Voss,  District  Manager,  310  S.  Michigan  Ave.,  Chicago  4,  III. 
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PUBLICATION     COMMITTEE 

14.  After  each  annual  meeting  the  executive  committee  shall  appoint  a  pub- 
lication committee  consisting  of  three  active  members  whose  duty  it  shall  be  to 
cooperate  with  the  secretary  in  the  issuing  of  the  publications  of  the  association. 
The  assignment  of  this  committee  shall  be  such  that  at  least  one  member  shall 
have  served  on  the  committee  during  the   previous   year. 

ORDER   OF    BUSINESS 

15.f  Call  to  order  by  president. 

Opening  prayer  or  invocation. 

President's  address. 

Report  of  secretary. 

Report  of  treasurer. 

Appointment  of  special  committees. 

Reports  of  standing  committees  and  presentation  of  papers. 

Unfinished  business. 

New  business. 

Election  of  officers. 

Installation  of  officers. 

Adjournment. 

DECISIONS 
16.    The  votes  of  a  majority  of  the  members   present  shall   decide   any  ques- 
tions,  motion  or  resolution  which   shall  be  brought  before  the   association,   unless 
otherwise  provided.    Unless   specifically   provided    herein   otherwise   all   discussions 
shall  be  governed  by  Robert's  rules  of  order. 

AMENDMENTS 
17.f  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present  at 
any  regularly  called  Executive  Committee  Meeting. 


fAmended  September  20    1948. 


Bates  &  Rogers  Construction  Corp. 

General  Contractors 

600  West  Jackson  Boulevard 
Chicago 


All    Classes    of    Railroad    Construction,    Grading,    Bridges,    Tunnels, 
Track  Work,  Pile  Driving,  Dams,  Power  Plants,   Industrial   Buildings. 
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WHEN  A  LOCOMOTIVE  COMES 
OUT  OF  THE  HOLE.^r?  J 


A  headache  as  old  as  railroad  bridges  — 
the  low  spot  off  the  ends  of  open  decks. 

Any  remedy?  Yes  —  Bird  Tie  Pads  will 
greatly  slow  down  the  formation  of  the 
hole  so  that  less  tamping  is  required  to 
keep  the  track  up  to  surface.  Far  better 
and  cheaper  than  long  ties  and  close  tie 
spacing. 

Try  7-ply  Bird  Fabric  Pads  for  this  problem. 
And,  when  ordering  pads  for  bridge  decks, 
always  include  enough  7-ply  Bird  Fabric 
Pads  in  each  order  for  one  panel  of  track 
off  each  end. 


USE  BIRD  TIE  PADS 


i  Gt&A6m^Ba$s  j 


EAST  WAIPOIE,  MASS. 
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DIRECTORY  OF  MEMBERS 

as  of  January  31,  1952 

(Figure  after  each  name  indicates  year  when  member  joined  the  association) 


HONORARY  MEMBERS 

Bechtelheimer,  A.  E.,    (Retired)   Br.  Engr.,       Buford,  C.  H.,  (Retired),  Pres.,  C.  M.  St.  & 

C.  &  N.  W.,  Chicago,  111.  (1920  P.,  Chicago,  111.  (1946) 

Budd,  Ralph    (Retired),  Pres.,  C.  B.  &  Q.,       Crites,  G.  S.,  (Retired),  Div.  Engr.,  B.  &  O., 
Chicago,  111.  (1927)  Baltimore,  Md.  (1912) 

Strate,  T.  H.,   (Retired) ,  Div.  Engr.,  C.  M. 
St.  P.  &  P.,  Chicago,  111.  (1918) 


ACTIVE    MEMBERS 


Aaron,    H.    C,    Supvr.    B.    &   B.,    W.    M., 

Hagerstown,  Md.  (1935) 
Ainslie,    A.    F.,    Supvr.    B.    &    B.,    N.    P., 

Spokane,  Wash.  (1948) 
Alvord,   J.    L.,    Dist.    Per.    Off.,    C.    &   O., 

Saginaw,  Mich.  (1950) 
Anderson,  A.,  Spec.  Asst.  Engr.,  N.  Y.  C, 

Chicago,  111.  (1947) 
Anderson,   J.   L.,   Supvr.    B.   &   B.,    M.    P., 

Osawatomie,  Kan.  (1931) 
Andrews,  J.  T.,  Spec.  Engr.,  B.  &  O.,  Balti- 
more, Md.  (1947) 
Armstrong,  W.  F.,  Asst.  Arch'l.  Engr.,  C.  & 

N.  W.,  Chicago,  111.  (1947) 
Atkinson,   T.    J.,   Supvr.   of   Struct.,   Penna., 

Pittsburgh,  Pa.  (1947) 

B 

Babbitt,  J.  H.,  Div.  Engr.,  B.  &  O.,  Indian- 
apolis, Ind.  (1946) 
Baker,  B.,  Asst.   Supvr.  B.  &  B.,  C.   &  O., 

Saginaw,  Mich.  (1950) 
Baker,  R.  C,  Engr.,  of  Struc,  C.  &  E.   I., 

Danville,  111.  (1940) 
Barnhart,     E.    H.,    Div.    Engr.,    B.    &    O., 

Garrett,  Ind.   (1941) 
Barr,  H.  L.,  Div.  Engr.,  C.  &  N.  W.,  Boone, 

la.  (1938) 
Barranco,  S.  J.,  Asst.  Supvr.  Struc,  Penna., 

Pittsburgh,  Pa.  (1951) 
Bass,  G.  J.,  Gen.  For.  B.  &  B.  &  W.  S.,  G.  C. 

&  S.  F.,  Galveston,  Tex.  (1946) 
Beam,  Y.   C,   Asst.   Mast.   Carp.,   S.   A.   L., 

Americus,  Ga.  (1945) 
Beaver,  J.  F.,  Ch.  Engr.  M.  of  W.  &  Struc, 

Sou.,  Charlotte,  N.  C,  (1950) 
Begeman,   W.   H.,   Supvr.   B.   &  B.,  M.   P., 

Jefferson  City,  Mo.  (1941) 


Begley,  J.  G.,  Div.  Engr.,  B.  &  O.,  Washing- 
ton, Ind.  (1946) 
Benjamin,  H.  I.,  Vice  Chair.  Sys.,  Com.  on 

Ins.,  S.  P.,  San  Francisco,  Calif.  ( 1922) 
Benson,  C.  E.,  Gen.  For.  B.  &  B.,  E.  J.  &  E. 

Chicago,  111.  (1951) 
Benson,   G.   W.,   Supt.   Bridges,   C   of  Ga., 

Macon,  Ga.   (1940) 
Bergeron,  J.  A.,  Asst.  B.  &  B.  Mast.,  C.  N. 

R.,  Parent,  Que.,  Canada.  (1949) 
Beringer,  M.  A.,  Br.  Insp.,  I.  C,  Chicago, 

111.  (1929) 
Beynon,   H.   G.,   B.   &   B.   Mast.,   C.   P.   R., 

Brandon,  Man.  Canada  (1951) 
Bingaman,    C.    E.,    Mast.    Carp.,    Reading, 

Tamaqua,  Pa.  (1948) 
Bisbee,  R.  D.,  Div.  Engr.,  P.  &  S.  F.,  Slaton, 

Texas.  (1947) 
Blankenship,    O.    H.,    W.    S.    For.,    M.    P., 

Poplar  Bluff,  Mo.  (1948) 
Blewer,  E.  H.,  Asst.  Supt.  Safety,  N.  Y.  C, 

New  York,  N.  Y.  (1937) 
Bliss,   J.   J.,   Gen.   B.    &  B.   For.,   Belt   Ry., 

Chicago,  111.   (1950) 
Block,  M.,  Engr.  of  Br.,  I.  C,  Chicago,  111. 

(1948) 
Bober,    H.,   B.    &   B.   Engr.,    G.    M.    &   O., 

Mobile,  Ala.  (1947) 
Bodie,  B.  V.,  Ch.  Engr.,  G.  M.  &  O.,  Mobile, 

Ala.  (1951) 
Boehling,  H.  A.,  Jr.,  Asst.  Cost.  Engr.,  C.  & 

O.,  Richmond,  Va.  (1948) 
Bogle,  W.  H.,  Engr.  M.  W.,  Port  Term.  R. 

R.  Assn.,  Houston,  Texas.  (1951) 
Boling,  E.  C,  Supvr.  B.  &  B.,  N.  S.,  Cary, 

N.  C.  (1950) 
Borchert,    W.    C,    Div.    Engr.,    K.    C.    S., 

Shreveport,  La.  (1942) 
Bost,  M.  A.,  Asst.  Engr.,  C.  M.  St.  P.  &  P., 

Mason  City,  la.   (1935) 
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'Retirement  plan" 

for 

weary  trestles 


When  weary  old  trestles  start 
draining  your   maintenance   budget, 
the    practical    thing    to   do    is    replace 
them  with  Armco  Multi-Plate. 

It's  easy  and  low  in  cost.  Pre- 
curved  corrugated  metal  plates  are 
quickly  bolted  together  on  the  job 
and    backfilling    follows    immediately. 
There's   no   curing,   no   delay,   no 
interference.  A   small   unskilled   crew 
handles  the  job. 

The  result  is  a  durable 
maintenance-free  structure — and 
no  fire  worries.  Write  for  complete 
data.  Armco   Drainage   &  Metal 
Products,   Inc.,  2431    Curtis  Street, 
Middletown,  Ohio.  Subsidiary  of 
Armco   Steel   Corporation. 

Armco 

Multi-Plate 


JOHN  D.  BOLTON  &  CO.,  INC. 

Gunite  Contractors  for  More  than  a 
Quarter  of  a  Century 

SPECIALIST   IN   RAILROAD  WORK 

OFFICE     AND     WAREHOUSE 
910  Custer  Avenue        -:-        Evanston,  Illinois 

Telephones 
Chicago:   AM     bassador   2-5876        *        Evanston:    UN  iversity  4-3120 
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Directory 


Brandimarte,  J.  J.  Jr.,  Supvr.  Struc,  Penna., 
Cleveland,  Ohio.  (1947) 

Brice,  W.  T.,  B.  &  B.  Mast.,  C.  N.  R.,  Re- 
gina,  Sask.,  Canada.  (1946) 

Bridjette,  E.  C,  Sr-Asst.  B.  &  B.  Supvr., 
S.  P.,  Los  Angeles,  Calif.  (1950) 

Brouse,  R.  G.  Sr.,  Mast.  Carp.,  C.  B.  &  Q., 
Chicago,  111.  (1951) 

Brown,  E.  J.,  Engr.  Trk.,  C.  B.  &  Q.,  Chi- 
cago, 111.  (1947) 

Brown,  L.  W.,  Supvr.  B.  &  B.,  C.  &  O., 
Peru,  Ind.  (1951) 

Brown,  T.  W.,  Ch.  Water  Chem.,  I.  C, 
Chicago,  111.  (1947) 

Bryant,  C.  O.,  Div.  Engr.,  C.  R.  I.  &  P., 
Kansas  City,  Mo.  (1950). 

Buckmaster,  W.  A.,  Asst.  Div.  Engr.,  B.  & 
O.  C.  T.,  Chicago,  111.  (1951) 

Budzenski,  E.  N.,  Asst.  Supvr.  B.  &  B.,  C. 
&  N.  W.,  Antigo,  Wis.  ( 1938) 

Bunch,  A.  H.,  Br.  Insp.,  St.  L.-S.  F.,  Spring- 
field, Mo.  (1951) 

Bunge,  W.  H.,  Asst.  Engr.,  M.  P.,  Houston, 
Tex.  (1941) 

Burch,  Edgar  E.,  Br.  Engr.,  C.  M.  St.  P.  & 
P.,  Chicago,  111.  (1945) 

Burford,  A.  E.,  Gen.  For.  B.  &  B.,  I.  C, 
Memphis,  Tenn.  (1947) 

Burke,  W.  R.,  Supvr.  B.  &  B.,  I.  C,  Cham- 
paign, 111.  (1947) 

Burkel,  J.  N.,  Draftsman,  M.  P.,  St.  Louis, 
Mo.  (1951) 
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•  LEFT:  BUDA  Power  Track  Drill  for 
drilling  bolt  holes  in  "T"  rail,  girder  rail 
or  "I"  beams,  quickly  and  accurately. 
Light  weight — powerful  engine. 

•  BELOW:  BUDA  Rail  Bender,  bends 
heavy  cold  rail.  One  man  bends  151  lb. 
rail  easilv  with  this  handy  tool. 


•  ABOVE:  Model  HBL  Earth  drill  used 
for  drilling  foundation  pier  holes,  false 
work  for  bridges,  test  borings,  pinning 
down  road  bed,  drilling  french  drains. 
State  diameter  and  depth  of  hole  when 
asking  for  literature. 

•  RIGHT:  BUDA  Klinch-Klaw  Jack,  ideal 
for  pulling  bolts  and  spikes  from  bridges 
and  trestles. 

WRITE  FOR  LITERATURE 

BUDR 

HARVEY   (Chicago  Suburb)    ILLINOIS 
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ARE 

STILL  IN  SERVICE 

We  are  stating  a  fact  and  you  don't  have  to  take  our  word 
for  it.  We  refer  you  to  one  of  the  most  important  fact- 
finding johs  ever  undertaken  hy  the  water  works  industry 
—  the  recently  completed  survey  of  the  service  life  of 
water  works  facilities.  This  survey  was  sponsored  by  three 
water  works  associations. 

The  survey  shows  that  96'  r  of  all  the  cast  iron  water 
mains  ever  laid  by  25  representative  cities  in  sizes  6-inch 
and  larger  are  still  in  service. 

A  detailed  report  of  the  survey  has  recently  been  pub- 
lished by  the  American  Water  Works  Association.  We 
have  reprinted,  by  permission,  the  facts  pertaining  to  cast 
iron  water  mains  in  a  brochure  which  will  be  sent  on 
request.  Write  to  Cast  Iron  Pipe  Research  Association, 
Thomas  F.  Wolfe,  Managing  Director,  122  South  Michigan 
Ave.,  Chicago  3,  111. 


(oast  iron  pipe  i\v?:izQ 
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Ga.  (1951) 

I 
Inabinet,   J.   V.,   Gen.   Br.   Insp.,   S.    A.   L., 

Norfolk,  Va.   (1948) 
Inmann,  J.  A.,  Gen.  For.  B.  &  B.,  St.  L.-S. 

F.,  Chaffee,  Mo.  (1947) 

J 
Jackman,  H.  E.,  Mast.  Carp.,  B.  &  O.,  Chilli- 

cothe,  Ohio.   (1944) 
Jackson,    S.   M.,    Prin.    Asst.   Engr.,   M.    P., 

Houston,  Tex.  (1951) 
Jackson,  T.  E.,  Gen.  Supvr.  B.  &  B.,  S.  P., 

San  Francisco,  Calif.  (1942) 
Jarratt,  M.,  Supvr.  W.  &  F.,  S.  P.,  Tucson, 

Ariz.  (1950) 
Jenkins,  D.  H.,  Supvr.  B.  &  B.,  St.  L.  S.  W., 

Pine  Bluff,  Ark.  (1950) 
Jenkins,  H.  W.,  Asst.  Div.  Engr.,  N.  Y.  N. 

H.  &  H.,  Boston,  Mass.  (1940) 
Johnson,  A.  C,  Engr.  of  Design,  E.  J.  &  E., 

Joliet,  111.  (1944) 
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For  long  term  protection 
against  corrosion  . . . 

USE     NO-OX-ID 

NO-OX-ID  rust  preventives,  long  a  favorite  with  maintenance 
men  for  protection  of  railway  structures,  guards  metal  two  ways. 
It  forms  a  protective  film  to  mechanically  seal  out  moisture  and 
oxygen.  Contains  chemical  inhibitors  to  prevent  underfilm  cor- 
rosion. 

•  Bridge  Protection  —  The  life  span  of  bridges  can  be  lengthened  by 
NO-OX-ID  coatings  .  .  .  No  intensive  cleaning  is  necessary.  Signal  bridges 
and  turntables  can  also  be  protected  economically  with   NO-OX-ID. 

•  Tank  Protection  —  Steel  water  tanks  should  be  coated  inside  and  out  with 
NO-OX-ID  to  prevent  corrosion.  NO-OX-ID  is  available  in  suitable  con- 
sistencies for  the  job  condition. 

•  For  Water  Proofing,  Pipe  Wrapping  —  and  many  other  areas  where  rust 
threatens,  NO-OX-ID  and  NO-OXIDIZED  Wrappers  will  give  you  long 
term,  economical,  easy  to  apply  protection. 

DEARBORN  CHEMICAL  COMPANY 

Merchandise  Mart  Plaza,  Chicago  54,  III. 
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Johnson,  A.  J.,  Acting  Mast.  Carp.,  B.  &  O., 

Garrett,  Ind.  (1950) 
Johnson,  B.  O.,  Off.  Engr.,  C.  M.  St.  P.  & 

P.,  Chicago,  111.  (1931) 
Johnson,  D.  H.,  Supvr.  B.  &  B.,  C.  St.  P. 

M.  &  O.,  Eau  Claire,  Wis.   (  1940; 
Johnson,  H.  T.,  Asst.  Supvr.  Struc,  Penna. 

Wilmington,  Del.  (1949) 
Johnston,  G.  H.,  Gen.  For.  B.  &  B.,  A.  T.  & 

S.  F.,  Marceline,  Mo.   (1950) 
Jones,  A.  C,  Supvr.  B.  &  B.,  Sou.,  Birming- 
ham, Ala.  (1938) 
Jones,    E.    B.,    Br.    Insp.,    C.    &   O.,    Clifton 

Forge,  Va.  (1945; 
Jorlett,  J.  A.,  Asst.  Engr.,  Penna.,  New  York, 

N.  Y.  ( 1946; 

K 

Karwich,  W.  P.,  Trav.  Insp.  B.  &  B.,  Erie, 

Wadsworth,  Ohio.  (1948) 
Kelly,  F.  A.,  Supvr.  B.  &  B.,  N.  Y.  N.  H.  & 

H.,  Providence,  R.  I.   (1949) 
Kelso,  R.  A.,  Supvr.  B.  &  B.,  Sou.,  Valdosta, 

Ga.  (1949) 
Kemmerer,   W.   G.,   Asst.    Engr.    B.    &   B., 

Penna.,  New  York,  N.  Y.  (1931) 
Kendall,    J.    T.,    Spec.    Duty    For.,    Penna, 

Terre  Haute,  Ind.  (1949) 
Kiley,  W.  E.,  Asst.  Supvr.,  B.  &  B.,  B.  &  M., 

Boston,  Mass.  (1951) 
Kimball,  L.   P.,  Engr.   of   Bldgs.,  B.   &   O., 

Baltimore,  Md.  (1921) 
Klingaman,    C.    C,    Mast.    Carp.,    Reading, 

Reading,  Pa.  (1951) 
Klinger,  T.  R.,  Prin.  Asst.  Engr.,  M.  St.  P. 

&  S.  S.  M.,  Minneapolis,  Minn.   (1951) 
Knapp,   P.,   Mast.   Carp.,   Erie,   Jersey   City, 

N.J.  (1951) 
Koehler,  P.  L.,  Asst.  Supt.,  C.  &  O.,  Peach 

Creek,  W.  Va.  (1938) 
Koenig,  M.  E..  Supvr.  B.  &  B.,  C.  &  N.  W., 

Madison,  Wis.  (1951) 
Krefting,  A.  S.,  Prin.  Asst.  Engr.,  M.  St.  P. 

&  S.  S.  M.,  Minneapolis,  Minn.  (1935) 
Kruse,  H.  H.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 

Miles  City,  Mont.  (1947) 
Kvenberg,  S.  E.,  Asst.  Engr.,  C.  M.  St.  P.  & 

P.,  Chicago,  111.  (1932) 


LaBat,  J.  J.,  Supvr.  B.  &  B.,  M.  P.,  Wichita, 

Kan.  (1937) 
Laird,  C.  W.,  Scale  Supt.,  M.  P.,  Houston, 

Tex.  (1947) 
Lamport,  L.  R.,  Engr.  Mtce.,  C.  &  N.  W., 

Chicago,  111.  (1935) 
Lampson,  W.,  Supvr.  B.  &  B.,  M.  C,  Port- 
land, Me.  (1930) 
*Landregan,  R.   J.,  Asst.  on  Engr'g.  Corps, 

C.  &E.  I.,  Danville.  111.  (1950) 
Langford,   W.    A.,    Asst.    Supvr.    B.    &    B., 

M.  P.,  Monroe,  La.  (1948) 
Larson,  Krist.  Supvr.  B.  &  B,  C.  &  N.  W., 

Sioux  City,  la.  (1947) 

*    Junior  Member 


League,  W.  T.,  Supvr.  Struc,  Penna,  Pitts- 
burgh, Pa.  (1949) 
Lea*,   V.  L.,  Gen.  For.  B.  &  B.  &  W.   S., 

St.  L.-S.  F.,  Tulsa,  Okla.  (1948) 
*Lederer,   C.  C,  Designer   B.  &  B.   Dept., 

N.  f.  C,  Detroit,  Mich.  (  1949) 
Lee,  F.  L.,  Supvr.  Struct.,  Penna.,  Cincinnati, 

Ohio.  (  19)1) 
Lehman,   H.  G.,  Sr.   Asst.   Supvr.   B.  &  B., 

S.  P.,  San  Francisco.  Calif.   (1950) 
Leinweber,  F.  J.  A.,  B.  &  B.  Mast.,  C.  N.  R., 

St.  Thomas,  Ont.,  Canada.  (1947) 
Lieser,  H.  J.,  Supvr.  Trk.,  Belt  Ry.  of  Chgo., 

Chicago,  111.  (1948) 
Lingle,   T.   N.,  Gen.   For.   B.    &   B.,    I.    C, 

Carbondale,  111.  (1951) 
Linn,  G.  A.,  Div.  Engr.,  C.  &  N.  W.,  Chad- 

ron,  Neb.  (1940) 
Little,  C  A.,  Asst.  Supvr.  B.  &  B.,  B.  &  M., 

Concord,  N.  H.  (1918) 
Little,  H.  C,  Supvr.  W.  S.,  I.  C,  Vicksburg, 

Miss.  (1948) 
Lokotzke,  G.  P.,  Supvr.  B.  &.  B„  E.  J.  &  E., 

Gary,  Ind.  (1947) 
Loper,  L.  E.,  Asst.  Mast.  Carp.,  Erie,  Hornell, 

N.  Y.  (1951) 
Lorber,  R.  J.,  Supvr.  B.  &  B.,  P.  &  P.  U., 

Peoria,  111.  (1948) 
Lord,  H.  T.,  B.  &  B.  Mast.,  C.  P.  R.,  Kenora, 

Ont.,  Canada.  (1940) 
Lorence,  H.  B.,  Fire  Prot.  Engr.,  C.  R.  &  I. 

(NYC),  Hammond,  Ind.  (1950) 
Lowry,  J.  M.,  Asst.  to  Ch.  Engr.,  St.  L.  S. 

W.,  Tyler,  Texas.  (1950) 
Luck,  R.  P.,  Draftsman,  C.  &  N.  W.,  Chi- 
cago, 111.  (1920) 
Lund,  C.  V.,  Asst.  Engr.,  C.  M.  St.  P.  &  P., 

Chicago,  111.  (1947) 
Lyon,  L.  E.,  Div.  Engr.,  S.  P.,  El  Paso,  Tex. 

(1947) 

Mc 
McCauley,  M.  L.,  Asst.  Engr.  Struct.,  N.  Y. 

C,  Elmhurst,  111.  (1950) 
McCay,  J.  F.,  Insp.  B.  &  B.,  N.  Y.  C,  Chi- 
cago, 111.  (1945) 
McDonald,  J.  W.,  Gen.  For.,  B.  &  B.  &  W. 

S.,  St.  L.-S.  F.,  Springfield,  Mo.   (1947) 
McElreath,    C.    S.,    Supvr.    B.    &   B.,    Sou., 

Atlanta,  Ga.  (1951) 
McGrew,  B.  H.,  Supvr.   B.  &  B.,  St.  L.   S. 

W.  of  T.,  Tyler.  Tex.  (1951) 
McGrew,  F.  O..  Ch.  Carp..  C.  M.  St.  P.  &  P., 

Terre  Haute,  Ind.  (1948) 
McKee,   E.  R.,   Asst.   Div.   Engr.,   B.   &  O., 

Washington.  Ind.  (1947) 
McKibben,    D.     H.,    Asst.    Suovr.    Struct., 

Penna.  Buffalo,  N.  Y.   (1951) 
McNairy,   W.   H.,    Asst.    Div.    Engr.,    Sou., 

Charlotte,  N.  C.  (1951) 
McNally.  P.  F.,  Supvr.  B.  &  B.,  S.  P.,  Ogden, 

Utah.  (1948) 

M 
MacDonald.    J.    L.    Asst.    Suovr.    B.    &   B., 
B.  &  M.,  Boston,  Mass.   (  1951 ) 
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NOT  EVEN  A   "SLOW    ORDER" 
WITH    DETZEL    LONG-LIFE 

RESTORATION 

SERVICE 
ON   THE  JOB! 


BEFORE 
AND 

AFTER 


Typical  of  Detzel  skill  is  the  way  landslides  along  the  right-of-way 
of  a  large  eastern  railroad  were  eliminated.  A  rampaging  stream 
"washed  out"  and  under-cut  loose  stone  retaining  walls  {Before). 
Concrete  retaining  walls  built  by  Gedco  {After)  eliminated 
"slides."  Footing  excavations  were  carried  to  considerable  depth 
to  insure  long  life  of  walls.  Concrete  mixed  on  the  job  was  placed 
by  a  modern  Pumpcrete  machine  without  delay  to  train  service. 
Pressure-grouting  filled  eroded  cavities. 

Specialized  Detzel  skill  can  solve  your  restoration  problems  what- 
ever they  may  be — no  job  is  too  tough  for  Gedco  men  and  ma- 
chines.  Phone  or  write  today  for  restoration   jobs — anywhere. 


Consult  Detzel 
for  these  services 


Write  for 

Illustrated 

Literature 


Soil  Stabilization 
Pressure  Grouting 
Under-Pinning 
Gunite  and  Pumpcrete 


Tunnel  Maintenance 
Timber  Trestles 
Sealing  of  Cofferdams 
Encasement  of  Piles 


Restoration  of  Concrete  and  all  Masonry  Surfaces 


gedcoJI  GEORGE    E.    DETZEL    COMPANY 

I  Contractors 

2303  Gilbert  Ave.  Cincinnati  6,  Ohio 
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Madson,    H.    C,    Designer,    C.    &    N.    W., 

Chicago,  111.  (1940) 
Malmberg,  C.  R.,  Asst.  Supvr.  B.  &  B..  C. 

&  N.  W.,  Milwaukee,  Wis.   (1948) 
Manley,  B.   F.,  Supvr.  B.  &  B.,  P.  E.,  Los 

Angeles,  Calif.  (1943) 
Manning,  D.  A.,  Supvr.  B.  &  B.,  C.  &  N. 

W.,  Chicago,  111.  (1939) 
Manning,    W.    K.,    Supvr.    Br.,    Erie,    Port 

Jervis,  N.  Y.  (1948) 
Marshall,  R.  B.,  Asst.  Engr.,  C.  &  O.,  Rich- 
mond, Va.  (1949) 
Martens,  W.  F.,  Gen.  For.  B.  &  B.,  A.  T.  & 

S.  F.,  San  Bernardino,  Calif.   (1924) 
Martin,  G.  E.,  Supt.  W.  S.,  I.  C,  Chicago, 

111.  (1942) 
Martin,  J.  U.,  Mast.  Carp.,  S.  A.  L.,  Raleigh, 

N.  C.  (1946) 
Martin,  S.  L.,  Asst.  Supvr.  B.  &  B.,  T.  &  N. 

O.,  LaFayette,  La.   (1951) 
Martin,    T.    J.,   Gen.    Mast.    Carp.,    G.    N., 

Seattle,  Wash.  (1940) 
Mason,  E.  L.,  Supvr.  B.  &  B..  M.  P.,  Kings- 

ville,  Tex.  (1946) 
Mason,    S.    K.,    Ch.    Engr.,   Texas    Mexican, 

Laredo,  Tex.   (1950) 
Mateer,  W.  G.,  Mgr.  of  Pur.  &  Stores,  E.  J. 

&  E.,  Chicago,  111.  (1944) 
Mathis,  R.  C,  Insp.  Bridges,  I.  C,  Memphis, 

Tenn    (1947) 
Matthews,  A.  N.,  Gen.  For.  B.  &  B.  &  W. 

S.,  St.  L.-S.  F.,  Fort  Scott,  Kan.  (1947) 
Matthews,  H.  A.,  Gen.  For.  B.  &  B.  &  W.  S., 

St.  L.-S.  F.,  Memohis,  Tenn.   (1949) 
May,  L.   E.,  For.   B.  &  B.,   A.  T.   &  S.   F., 

Fresno,  Calif.  (1948) 
Mayfield,   L..  Res.   Engr.,   M.   P.,   Houston, 

Tex.  (1944) 
Mays,  T.  W.  N.  Supvr.  Struc,  Penna.,  Pitts- 
burgh, Pa.  (1947) 
Meeks,  W.  R.,  Suovr.  B.  &  B.,  M.  P.,  Falls 

City.  Neb.  (1942) 
Meredith,  W.  E..  Supvr.  Struc,  Penna.  Co- 
lumbus, Ohio.  (1950) 
Merrill,  B.  W.,  Supvr.  B.  &  B.,  N.  Y.,  C.  & 

St.  L.,  Conneaut,  Ohio.  (1936) 
Meserve,  E.  S..  Asst.  Supvr.  B.  &  B.,  B.  & 

M.,  Dover.  N.  H.  (1949) 
Mevers,  B.  R.,  Asst.  Ch.  Engr.,  C.  &  N.  W., 

Chicago.  111.  (1930) 
Michael,    H.    E..    Asso.    Ed.    Railway    Age, 

Chicago.  111.  (1947) 
Miller,  T.  G.,  Mast.  Carp.,  B.  &  O.,  Connells- 

ville.  Pa.   (1949) 
Miller.  R.   S-,   Bide    Supt.,   C.    R.   I.   &  P., 

Chicago,  111.  (1949) 
Minnis.     H.     D..     Tr..     Trk.     Supvr.,     Sou., 

Oraneeburg,  S.  C.   (1951) 
Misch-   F.  M.,  Gen.  SuDvr.   B.   &  B.,  S.  P., 

San  Francisco.  Calif.  (1937) 
Mi<-<-h~H.  D.  N..  Asst.  Supvr.  B.  &  B.,  C  & 

O..  Newnort  News.  Va.   (1048) 
Mitrhell.  W-  Simvr.  Struc,  Penna.,  Harring- 
ton. Del.  (1949) 
Moore.  A.  J.,  Br.  Insp.,  M.  P.,  Eunice,  La. 

(1950) 


Moore,  I.  A.,  Asst.  Ch.  Engr.,  C.  &  E.  I., 

Danville,  111.  (1937) 
Moreland,    H.    B.,    Supvr.    B.    &    B.,    Sou., 

Wilton,  Ala.  (1951) 
Morgan,  J.  H.,  Engr.  M.  W.,  F.  E.  C,  St. 

Augustine,  Fla.  (1948) 
Morgan,  L.  R.,  Fire.  Prev.  Engr.,  N.  Y.  C, 

Detroit,  Mich.  (1937) 
Morrison,  R.  H.,  Prin.  Assf.  Engr.,  B.  &  A.. 

Houlton,  Me.  (1941) 
Moser,  C.  A.,  Supvr.  B.  &  B.,  S.  N.,  Sacra 

memo,  Calif.  (1951) 
Mottier,  C.  H.,  V.   P.  &  Ch.   Engr.,   I.   C. 

Chicago,  111.  (1942) 
Myers,  R.  L.,  Supvr.  W.  S.,  I.  C,  Clarksdale, 

Miss.  (1950) 

N 

Neal,  G.  W.,  Supt.,  C.  V.,  West  Point,  Ga. 
(1948) 

Neely,  Z.  D.,  Mast.  Carp.,  B.  &  O.,  Wash- 
ington, Ind.  (1950) 

Nelson,  R.  A.,  Engr.  of  Bldgs.,  C.  G.  W., 
Chicago,  111.  (1948) 

Nicely,  O.  P.,  Asst.  Supvr.  B.  &  B.,  C.  &  O., 
Clifton  Forge,  Va.  (1950)) 

Norris,  H.,  Asst.  Supvr.  B.  &  B.,  F.  E.  C, 
Miami,  Fla.  (1948) 

Norton,  R.  L.,  Mast.  Carp.,  S.  A.  L.,  Sa- 
vannah, Ga.  ( 1951 ) 

Nuckols,  L.  T.,  Ch.  Engr.,  C.  &  O.,  Rich- 
mond, Va.  (1951) 


Oest,  W.  C,  Prin.  Asst.  Engr.,  Ft.  W.  &  D. 

C,  Ft.  Worth,  Tex.  (1947) 
Olson,  V.  E.,  Supvr.  B.  &  B.,  M.  St.  P.  & 

S.  S.  M.,  Stevens  Point,  Wis.  (1948) 
Ornburn,  B.   J.,  Asst.   Ch.  Engr.   Struc,   C. 

M.  St.  P.  &  P.,  Chicago,  111.   (1948) 
Osbourne,  T.  D.,  Asst.  Gen.  Br.  Insp.,  S.  P., 

San  Francisco,  Calif.  (1950) 
Overdahl,  C.  N.,  Asst.  Supvr.  B.  &  B.,  N. 

P.,  Tacoma,  Wash.  (1948) 
Oviatt,  M.  P.,  Supvr.  B.  &  B.,  C.  N.  O.  & 

T.  P.,  Selma,  Ala.  (1949) 


*Pahl,    W.    H.,    Jr.,    Asst.    Supvr.    Struc, 

Penna.,  Indianapolis,  Ind.    (1950) 
Park,  E.  Jr.,  Draftsman,  M.  P.,  Houston,  Tex. 

(1948) 
Parrish,  E.  L.,  Supvr.  B.  &  B.,  I.  C,  Vicks- 

burg,  Miss.  (1947) 
Patenaude,    E.,    B.    &   B.    Mast.,    C.    P.   R., 

Sudbury,  Ont.,  Canada.  (1930) 
Paulson,  R.  E.,  Ch.  Draftsman,  C.  M.  St.  P. 

&  P.,  Chicago,  111.  (1945) 
Pederson,  W.  E.,  Supvr.  B.  &  B.,  M.  St.  P. 

&  S.  S.  M.,  Superior,  Wis.   (1950) 
Peek,   J.    M.,   Asst.    Supvr.    B.    &    B.,    Sou. 

Greenville,  S.  C.  (1951) 
Penhallesron.  T.  R.,  Asst.  Suovr.  B.  &  B.,  C 

&  N.  W.,  Chicago,  111.  (1940) 

*   Junior  Member. 
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a  Railroad  asked: 
.  "Can  you  clean 
water  lines  in  place?" 


A  major  railroad  had  over  8600  feet  of  buried 
water  lines  ranging  from  2  to  12  inches  in  diame- 
ter. Scale  deposits,  which  had  greatly  reduced 
the  capacity  of  these  lines,  were  removed  effec- 
tively in  only  six  days  by  Dowell  Service  using 
liquid  solvents.  It  was  not  necessary  to  dig  up 
the  lines! 

If  you  have  boilers,  heat  exchangers,  lines, 
water  wells  or  other  operating  equipment  in 
which  deposits  are  reducing  capacity,  let  Dowell 
Service  save  you  time  and  money  in  maintenance 
cleaning!  Dowell  furnishes  all  necessary  equip- 
ment, chemicals  and  trained  personnel.  Most 
jobs  are  done  in  a  few  hours. 


DOWELL  INCORPORATED 

Subsidiary  of  The  Dow  Chemical  Company 

Tulsa  3,  Oklahoma 


New  York  20 
Philadelphia  2 
Boston   16 
Wilmington  99 
Richmond 


Buffalo  2 
Cleveland   13 
Detroit  2 
Chicago  2 
St.  Louis  8 


Kansas  City 

Atlanta 

New  Orleans   12 

Houston  2 

Fort  Worth  2 
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Pennington,  L.  R.,  Supvr.  B.  &  B.,  C  &  N. 

W.,  Chadron,  Neb.  (1938) 
Perry,   C,  Asst.   Supvr.   B.  &  B.,  C.   &  O., 

Ashland,  Ky.  ( 1950; 
Perry,   G.   H.,    Supvr.    Struc,    Penna.,   New 

York,  N.  Y.  (1948) 
Peterson,  J.   C,   Sr.   Asst.   Supvr.   B.  &  B., 

S.  P.,  Sacramento,  Calif.   (1950) 
Peterson,   N.    E.,    Ch.   Engr.,    C.    &   I.    M., 

Springfield,  111.  (1938) 
Petteys,   W.   F.,   Div.   Engr.,   Erie,   Youngs- 
town,  Ohio.  (1948) 
Peyser,   L.    E.,   Arch.,   S.   P.,   San   Francisco, 

Calif.  (1937) 
Pfeiffer,   A.,    Asst.    Supvr.    B.   &   B.,    S.    P., 

Sacramento,  Calif.  (1939) 
Phelps,    C.    E.,    Supvr.    B.    &    B.,    Georgia, 

Camak,  Ga.  (1949) 
Philips,  R.  J.,  Asst.  Supvr.  B.  &  B.,  N.  Y. 

N.  H.  &  H.,  Edgewood,  R.  I.   (1951) 
Phillips,   B.   C,   Mast.   Carp.,   C.   B.    &   Q., 

Alliance,  Neb.   (1947) 
Phillips,  W.  J.,  Asst.  Gen.  Br.  Insp.,  S.  P., 

San  Francisco,  Calif.  (1925) 
Pinard,   T.   W.,   Ch.   Engr.,   L.   I.,   Jamaica, 

N.  Y.  (1920) 
Plechner,    E.    J.,   B.    &   B.    Insp.,    Reading 

Philadelphia,  Pa.  (1950) 
Podas,   N.   F.,    Ch.   Engr.,    St.    P.   U.   D.   & 

Minn.  Trans.,  St.  Paul,  Minn.   (1937) 
Preston,  C.  W.,  Engr.  Pro.  Ctgs.,  B.  &  O., 

Baltimore,  Md.  (1950) 
Priest,  G.  H.,  Gen.  For.  B.  &  B.,  C.  N.  R., 

Belleville,  Ont.,  Canada.  (1948) 
Prude,  G.  F.,  Asst.  Supvr.  B.  &  B.,  T.  &  N. 

O.,  Houston,  Tex.  (1951) 
Pryor,  W.  H.,  Gen.  For.  B.  &  B.  &  W.  S., 

St.  L.-S.  F.,  Memphis,  Tenn.   (1946) 


Radford,  W.  C,  Div.  Engr.,  Sou.,  Rich- 
mond, Va.  (1951) 

Raessler,  V.  D.,  Supvr.  B.  &  B.,  I.  C,  Mem- 
phis, Tenn.  (1951) 

Raley,  W.  F.,  Mast.  Carp.,  B.  &  O.,  Callery, 
Pa.  (1949) 

Ransom,  R.  D.,  Div.  Engr.,  C.  &  N.  W., 
Antigo.  Wis.  (1950) 

Raoier,  L.  F.,  Suovr.  B.  &  B.,  G  M.  &  O., 
Bloomington,  111.   (1946) 

Reece,  A.  N.,  Asst.  to  Pres.,  K.  C.  S., 
Kansas  City.  Mo.  (1922) 

Reed,  C.  T.,  Supvr.  B.  &  B.,  N.  Y.  C,  De- 
troit, Mich.  (1949) 

Reed,  F.  A.,  Supvr.  B.  &  B.,  I.  C,  Clinton, 
111.  (1947) 

Reese,  A.  G.,  Dist.  Mtce.  Engr.,  C.  B.  &  Q., 
Galesburg,  111.  (1947) 

Reese,  R.  F..  Supvr.  B.  &  B.,  T.  &  N.  O., 
Houston,  Tex.  (1950) 

Rice,  E.  D„  Br.  Insp.,  C.  &  E.  I.,  Danville, 
111.  (1949) 

RiVKaMs.  W.  T..  Fns?r.  ™trr.  W-"  fk  Struc. 
W.  P.,  San  Francisco,  Calif.   (1950) 


Richardson,  H.  B.,  Supvr.  B.  &  B.,  B.  &  M., 

Dover,  N.  H.  (1948) 
Rintoul,   D.  T.,  Gen.   Br.  Insp.,  S.  P.,  San 

Francisco,  Calif.  (1910) 
Roberts,  C.  A.,  Ch.  Draftsman,  Erie,  Cleve- 
land, Ohio.  (1948) 
Robinson,    G.   E.,   Engr.   Struc,   N.   Y.    C, 

Chicago,  111.  (1948) 
Robinson,    N.   R.,   Supvr.    B.   &   B.,    S.    P., 

Sacramento,  Calif.  (1934) 
Rode,  L.  A.,  Gen.  Br.  Insp.,  Erie,  Newark, 

N.J.  (1948) 
Routenberg,  H.  W.,  Mast.  Carp.,  B.  &  O., 

Baltimore,  Md.  (1946) 
Ryan,  G.  M.,  Supvr.  B.  &  B.,  N.  Y.  N.  H.  & 

H.  Boston,  Mass.  (1947) 


Safley,  J.  R.,  Sr.  Asst.  Supvr.  B.  &.  B.,  S.  P., 
Dunsmuir,  Calif.  (1945) 

Salmon,  J.  M.,  Jr.,  Ch.  Engr.,  Clinchfield, 
Erwin,  Tenn.  (1938) 

Sathre,  C.  O.,  Supvr.  B.  &  B.,  C.  &  N.  W., 
Norfolk,  Neb.  (1950) 

Saunders,  T.  D.,  Ch.  Engr.,  Ontario  North- 
land, North  Bay,  Ont.,  Canada.   (1930) 

Saurer,  D.  E.,  Asst.  Supvr.  Struc,  Penna., 
Logansport,  Ind.  (1951) 

Savage,  W.  J.,  Asst.  Ch.  Engr.,  T.  &  P., 
Dallas,  Tex.  (1948) 

Sawyer,  J.  H.,  Jr.,  Asst.  Ch.  Engr.,  C.  G  W., 
Chicago,  111.  (1951) 

Scherer,  P.  J.,  Supvr.  B.  &  B.,  S.  P.,  El  Paso, 
Tex.  (1936) 

Scheumack,  J.  F.,  Indus.  Engr.,  T.  &  N.  O., 
Houston,  Tex.  (1950) 

Schilt,  F.  F.,  Div.  Engr.,  B.  &  O.,  Grafton, 
W.  Va.  (1946) 

Schlaf,  E.  R.,  Asst.  Supt.  W.  S.,  I.  C,  Chi- 
cago, 111.  (1947) 

Schneider,  J.  C,  Supvr.  B.  &  B.,  T.  &  N.  O., 
Victoria,  Tex.  (1950) 

Schofield,  C.  E.,  Asst.  Div.  Engr.,  S.  A.  L., 
Savannah,  Ga.  (1948) 

:;:Schrader,  Harley  A.,  Jr.,  Engr.,  Penna., 
Zionsville,  Ind.  (1951) 

Schroeder,  A.  W.,  Supt.,  C.  &  E.  I.,  Dan- 
ville, 111.  (1949) 

Scites,  P.  E.,  Supvr.  B.  &  B.,  C.  &  O., 
Huntington,  W.  Va.  (1950) 

Seals,  R.  K.,  Trk.  Supvr.,  Sou.,  Salisbury, 
N.  C.  (1951) 

Seley,  L.  L.,  Mast.  Carp.,  C.  B.  &  Q.,  Han- 
nibal, Mo.  (1947) 

Selvidge,  B.  F.,  Asst.  to  B.  &  B.  Supvr., 
M.  P.,  Monroe,  La.  (1951) 

Setzer,  C.  M.,  Supvr.  B.  &  B.,  Sou.,  Rock 
Hill,  S.  C.  (1951) 

Shackelford,  A.  D.,  Div.  Engr.,  C.  N.  R., 
Dauphin,  Man..  Canada.   (  1950) 

Shaefer,  L.  A..  For.  W.  S.,  M.  P.,  Osawa- 
tomie,  Kan.  (  1948) 

Sharkev,  T.  J..  Gen.  For.  B.  &  B.,  Penna., 
Bradley  Beach,  N.  J.  H951) 

*    Junior  Member. 


Advertisement 
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One  name — and  only  one — has  been  exclusively 
associated  with  railway  motor  cars  and  work 
equipment  for  more  than  40  years.  That  name 
is  Fairmont.  Today  it  identifies  more  than  half 
the  motor  cars  in  use — and  has  come  to  be 
synonymous  with  the  slogan,  performance  on 
the  job  counts.  We  will  be  glad  to  give  you 
examples  of  how  Fairmont  motor  cars  and  work 
equipment  can  save  time  and  money  for  you. 

FAIRMONT  RAILWAY  MOTORS,   INC.,   FAIRMONT,    MINN. 
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Shepley,  S.  H.,  Asst.  Ch.  Engr.,  E.  J.  &  E., 
Joliet,  111.  (1945) 

Shobert,  F.,  Sys.    Steel   Constr.   For.,   S.    P., 
Oakland,  Calif.  (1918) 

Short,  J.  M.,  Gen.   Insp.  W.   S.,   T.   &   P., 
Dallas,  Tex.  (1950) 

Short,  W.  L.,  Br.  Insp.,  M.  P.,  St.  Louis,  Mo. 
(1951) 

Showalter,  J.  R.,  Br.  Engr.,  M.  P.,  St.  Louis, 
Mo.  (1942) 

Siegfried,  F.  A.,  For.  Carp.  B.  &  B.,  Reading, 
Reading,  Pa.   (1947) 

Sims,  C.  C,  Asst.  Supvr.  B.  &  B.,  C.  &  O., 
Hinton,  W.  Va.  (1947) 

Simpson,  P.  X.,  Supvr.  B.  &  B.,  N.  P.,  Ta- 
coma,  Wash.  (1947) 

Singer,  E.  W.,  Supvr.  B.  &  B.,  N.  Y.  C.  & 
St.  L.,  Ft.  Wayne,  Ind.  ( 1923) 

Sirel,  A.  A.,  Asst.  Structural  Engr.,  A.  A.  R., 
Chicago,  111.  (1940) 

Sitton,  G.  L.,  Asst.  Ch.  Engr.,  Sou.,  Wash- 
ington, D.  C.  (1920) 

Skinner,  H.  E.,  Supvr.  Scales  &  Wk.  Equip., 
E.J.  &E.,  Joliet,  111.  (1944) 

Slagle,  G.  P.,  Ch.  Carp.,  C.  M.  St.  P.  &  P., 
Milwaukee,  Wis.  (1948) 

Smith,  C.  A.,  Supvr.  B.  &  B.,  C.  R.  &  I.  and 
I.  H.  B.  (N.Y.C.),  Hammond,  Ind.  (1946) 

Smith,  H.  E.,  Engr.  M.  of  W.,  G.  H.  &  H., 
Galveston,  Tex.  (1941) 

Smith,  J.,  Asst.  Supvr.  B.  &  B.,  S.  P.,  Sacra- 
mento, Calif.  (1943) 

Smith,    L.    C,    Div.    Engr.,    C.    &    N.    W., 
Madison,  Wis.  (1942) 

Smith,   L.   L.,  Asst.   Supvr.   B.   &  B.,  S.   P., 
Dunsmuir,  Calif.,  (1948) 

Smith,  N.  E.,  Asst.  Engr.,  C.  M.  St.  P.  &  P., 
Chicago,  111.  (1951) 

Snyder,    E.    F.,   Asst.    to   Ch.    Engr.,    I.    C, 
Chicago,  111.  (1948) 

Snyder,  T.  E.,  Mast.  Carp.,   B.  &  O.,  Sala- 
manca, N.  Y.  (1949) 

Spofford,  F.  R.,  Asst.  Div.  Engr.,  B.  &  M., 
Dover,  N.  H.  (1940) 

Sprengel,  H.  A.,  Asst.  Supvr.  B.  &  B.,  M.  P., 
Falls  City,  Neb.  (1950) 

Srb,  R.,  Mast.   Carp.,   C.  B.  &  Q.,  Lincoln, 
Neb.  (1949) 

Starnes,  W.  B.,  Br.  Insp.,  M.  P.,  Kingsville, 
Tex.  (1947) 

Steidel,  G.  T.,  Br.  Engr.,  L.  &  N.  E.,  Beth- 
lehem, Pa.  (1946) 

Steohens,  B.  M.,  Asst.  Ch.  Engr.,  T.  &  N.  O., 
Houston,  Tex.  (1946) 

Stephens,  O.  W.,  Asst.  Engr.  Struc,  D.  &  H., 
Albany,  N.  Y.  (1929) 

Stevens,  C.  M.,  Supvr.  B.  &  B.,  S.  P.,  Port- 
land, Ore.  (1950) 

Stewart,  A.  L.  Jr.,  Asst.  Supvr.,  Sou.,  Selma, 
Ala.  (1950) 

Stewart,   F.   J.,   Ch.   Ener.,   Port  Everglades 
Belt   Line,   Port  Everglades,    (Ft.    Lauder- 
dale), Fla.  (1944) 
Stinebaugh,    J.    H.,    Supvr.    W.    S.,    I.    C, 
Carbondale,  111.  (1951) 


Stone,  V.  E.,  Fire  Insp.,  N.  Y.  C,  Elkhart, 
Ind.  (1951) 

Stoneman,  W.  Jr.,  Sr.  Asst.  Supvr.  B.  &  B., 
S.  P.,  El  Cerrito,  Calif.  (1949) 

Strouss,  J.  A.,  Asst.  Supvr.  B.  &  B.,  S.  P., 
Sacramento,  Calif.  (1934) 

Stutzman,  J.  W.,  For.  Carp.,  Reading,  Read- 
ing, Pa.  (1947) 

Sumner,  J.,  For.  W.  S.,  St.  L.-S.  F.,  Spring- 
field, Mo.  (1948) 

Sweet,  W.  A.,  Gen.  For.  B.  &  B.,  A.  T.  &  S. 
F.,  Newton,  Kan.  (1928) 

Switzer,  G.,  Asst.  Div.  Engr.,  W.  P.,  Sacra- 
mento, Calif.  (1949) 


Taggart,  C.  R.,  Supvr.  B.  &  B.,  N.  Y.  C, 

Indianapolis,  Ind.   (1935) 
Tanner,  C.  L.,  Gen.  For.  B.  &  B.  and  W.  S., 

P.  &  S.  F.,  Slaton,  Tex.  (1948) 
Taylor,  F.  H.,  Asst.  Engr.  M.  of  W.  Dept., 

F.  E.  C,  St.  Augustine,  Fla.  (  1951) 
Taylor,  W.  L.,  Supvr.  B.  &  B.,  Sou.,  Jasper, 

Ala.,  (1950) 
Templin,    R.    S.,    For.    Carp.,   Reading,    St. 

Clair,  Pa.  (1947) 
Tetrault,  L.  J.,  For.  B.  &  B.,  N.  Y.  N.  H.  & 

H.,  Worcester,  Mass.  (1936) 
Thelander,  P.  V.,  Asst.  Engr.  Mtce.,  C.  & 

N.  W.,  Chicago,  111.  (1939) 
Thurman,   S.    R.,   Supvr.   B.    &   B.,   M.   P., 

Nevada,  Mo.  ( 1943 ) 
Todd,   D.   C,    Supvr.    Struc,    Penna.,    Pitts- 
burgh, Pa.  (1942) 
Tourtellotte,  E.  B.,  Supvr.  B.  &  B.,  B.  &  M., 

Greenfield,  Mass.  ( 1947  ) 
Trulove,  J.  D.,  Sr.  Asst.  Supvr.  B.  &  B.,  S. 

P.,  Ogden,  Utah.  (1945) 
Tucker,  N.  R.,  Asst.  Div.  Engr.,  T.  &  N.  O., 

Austin,  Tex.  (1939) 
Tunison,  H.  C,  Asst.  Engr.  M.  of  W.,  L.  & 

N.  E.,  Bethlehem,  Pa.  (1946) 
Tuoper,  A.  E.,  For.  B.  &  B.,  S.  P.,  Stockton, 

Calif.  (1942) 
Turner,  E.  F.,  For.  Steel  Const.  Gang,  M.- 

K.-T.,  Denison,  Tex.   (  1950) 

V 
Vance,  R.  M.,  Asst.  Supvr.  B.  &  B.,  N.  F.  & 

G.  (C.&O),  Rainelle,  W.  Va.  (1949) 
Vandenburgh,  E.  C,  Ch.  Engr.,  C.  &  N.  W., 

Chicago,  111.  (1925) 

Van  Ness,  R.  A.,  Br.  Engr.  Sys.,  A.  T.  &  S. 
F.,  Chicago,  111.  (1949) 

Varker,  J-  L.,  Div.  Engr.,  D.  &  H.,  Carbon- 
dale,  Pa.  (1936) 

von  Sprecken,  R.  E.,  Asst.  Trk.  Supvr., 
Sou.,  Greensboro,  N.  C.   (1951) 

von  Sprecken,  T.  M.,  Asst.  to  Ch.  Engr., 
Sou.,  Washington,  D.  C.  (1938) 

w 

Wager,  R.  O..  Ch.  Fire  Prot.  Engr.,  N.  Y.  C, 

New  York.  N.  Y.  (1951) 
Walker,  C.  M..   B.   &   B.   Mast.,   C.  N.   R., 

Moncton,  N.  B.,  Canada.   (1949) 


Advertisement 


PREPAKT  CONCRETE 


IITIIIlCk  -«lT 

INItvUDIWi«  «iiUUI 


CONCRETE  AND  MASONRY  REPAIRS  •  NEW  CONCRETE  CON- 
STRUCTION •  BRIDGE  PIERS  •  COFFERDAM  SEALS  •  CAST-IN- 
PLACE  PILES  •  CASING  AND  PROTECTION  OF  WOOD  PILES  • 
GROUTING  •  FOUNDATION  STABILIZATION  •  UNDERPINNING 
•  TUNNEL  MAINTENANCE  •  DAMS  •  RETAINING  WALLS  •  GROUTED 
CORE  WALLS   •    EXPLORATION 


Years  of  PREPAKT  experience  and  careful  job  control  assure  you  of 
the  following  qualities  in  PREPAKT  CONCRETE: 

•  Any  desired  ultimate  strength — 1500  to  7000  p.  s.  i. 

•  No  setting  shrinkage  and  50%  less  drying  shrinkage. 

•  High  permanent  bond  to  existing  concrete. 

•  Superior  weather  resistance,  especially  to  cyclic 
freezing  and  thawing. 

•  Superior  resistance  to  action  of  salt  water. 

•  High  impermeability  to  moisture. 

PREPAKT,  with  all  these  favorable  properties,  requires  30%  to  60% 
less  portland  cement  than  ordinary  concrete  of  equal  strength. 
PREPAKT  may  be  made  under  water  as  well  as  in  the  dry,  with 
equal  facility  and  without  increasing  the  cement  content. 


CONTRACTORS 
ENGINEERS 


SPECIAL 
SERVICES 


INTRUSION-PREPAKT,  INC.    THE  PREPAKT  CONCRETE  CO. 

CHICAGO  .  TORONTO  .  SEATTLE  CLEVELAND  14,  OHIO  SAN  FRANCISCO  •  PHILADELPHIA 


ZURICH    •    PARIS    •    MADRID    •    STOCKHOLM    •    HELSINKI    •    BERLIN 
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Walker,   G.,  Asst.   Supvr.   B.   &  B.,   M.   P., 

Palestine,  Tex.  (1941) 
Walker,  G.  P.,  Supvr.  B.  &  B.,  M.  P.,  Mon- 
roe, La.  (1929) 
Wall,    E.    G.,    Div.    Engr.,    G.    M.    &    O., 

Bloomington,  111.   (1942) 
Wall,  R.,  Supvr.  B.  &  B.,  Sou.,  Selma,  Ala. 

(1948) 
Wallace,  C  E.,  Gen.  For.  B.  &  B.  &  W.  S 

St.  L.-S.  F.,  Ft.  Smith,  Ark.  (1948) 
Wallace,  J.  E.,  Supvr.  B.  &  B.,  M.   P.,  St 

Louis,  Mo.  (1950) 
Walsh,    J.    J.,    Mast.    Carp.,    C.    B.    &    Q., 

Beardstown,  111.   (1942) 
Wait,  R.  E.,  Supvr.  B.  &  B.,  Wabash,  De- 
catur, 111.  (1923) 
Wang,  A.  B.,  Supvr.  B.   &  B.,  C.  I.  &  L., 

Lafayette,  Ind.  (1950) 
Warfield,    W.    B.,    Supvr.    Struc,    Penna., 

Swissvale,  Pa.  (1951) 
Warrenfells,  J.    F.,   Mast.    Carp.,   S.   A.   L., 

Savannah,  Ga.  (1946) 
Warso,  M.  M.,  Engr.,  Monongahela  Conn., 

Pittsburgh,  Pa.  (1948) 
Watson,  L.   W.,  Dist.   Br.   Insp.,   B.   &  O., 

Pittsburgh,  Pa.  (1944) 
Weatherly,   H.  E.,  Asst.   Div.   Engr.,   T.    & 

N.  O.  (S.P.),  El  Paso,  Tex.  (1950) 
Weatherly,  J.  E.,  St.,  Div.  Engr.,  T.  &  N.  O. 

(S.P.),  Houston,  Tex.  (1950) 
Weaver,  W.  R.,  Asst.   Supt.,   P.  &  S.,  Kit- 
tanning,  Pa.  (1951) 
Webber,  G.  R.,  Ch.  Carp.,  C.  M.  St.  P.  & 

P.,  Spokane,  Wash.  (1948) 
Webster,    D.    A.,    Trk.    Supvr.,    D.    &    H., 

Whitehall,  N.  Y.  (1950) 
Welch,  J.  W.,  Supvr.  B.  &  B.,  F.  E.  C,  St. 

Augustine,  Fla.  (1943) 
Wells,  W.  M.,  Asst.   Div.   Engr.,   B.   &  O., 

Washington,  Ind.  (1946) 
Wending,  O.  C,  B.  &  B.  Insp.,  N.  Y.  C, 

Chicago,  111.  (1947) 
Westergren,  R.  A.,  Asst.  Div.  Engr.,  Penna., 

Harrisburg,  Pa.  (1947) 
*  White,  F.  N.,  Jr.-Engr.,  Penna.,  Joliet,  111. 

(1951) 


*    Junior  Member. 


White,  L.  H.,  Supvr.  B.  &  B.,  I.  C,  Carbon- 
dale,  111.  (1946) 
White,   S.,   Supvr.   B.   &   B.,   S.   P.,   Tucson, 

Ariz.  (1942) 
Whitehouse,  B.  M.,  Ch.  Fire  Insp.,  C.  &  N. 

W.,  Chicago,  111.  (1927) 
*Widrig,  F.  F.,  Asst.  Engr.,  N.  Y.  C,  De- 
troit, Mich.  (1949) 
Wiitala,  A.,  Gen.  For.  B.  &  B.,  L.  S.  &  I., 

Marquette,  Mich.  (1941) 
Wilbur,  W.,  Div.  Engr.,  C.  &  N.  W.,  Green 

Bay,  Wis.  (1947) 
Williams,  C,  Asst.  Supvr.  B.  &  B.,  C.  &  O., 

Ashland,  Ky.  (1950) 
Williams,  N.  H.,  B.  &  B.  Mast.,  D.  &  H., 

Oneonta,  N.  Y.  (1947) 
Wilson,  R.  P.,  Asst.  Supvr.  B.  &  B.,  C.  &  O., 

Hinton,  W.  Va.  (1948) 
Wilson,  W.  E.,  Supvr.  B.  &  B.,  I.  R.  of  C. 

A.,  San  Salvador,  C.  A.   (1950) 
Winkelhaus,   L.  C,   Arch.   Engr.,   C.  &  N. 

W.,  Chicago,  111.  (1934) 
Wistrich,    H.    A.,    Asst.    Ch.    Engr.,    L.    V., 

Bethlehem,  Pa.  (1938) 
Witherspoon,   J.   P.,   Asst.    Mast.    Carp.,    S. 

A.  L.,  Atlanta,  Ga.  (1948) 
Wolf,  J.  E.,  Steel  Br.  Insp.,  M.-K.-T.  of  T., 

Denison,  Tex.  (1950) 
Woodrow,    R.    F.,    Asst.    Supvr.    B.    &    B., 

Portland  Term.,  Portland,  Me.   (1951) 
Woolford,    F.   R.,   Ch.   Engr.,    W.    P.,    San 

Francisco,  Calif.  (1950) 
Wray,  H.  O.,  Engr.  M.  W.  &  S.,  Texas  City 

Term.,  Texas  City,  Tex.  (1939) 
Wrights,  H.  Supvr.  B.  &  B.,  M.  P.,  Little 
Rock,  Ark.  (1929) 


Yaw,  D.  M.,  Mast.  Carp.,  Erie,  Buffalo, 
N.  Y.  (1951) 

Yewell,  J.  E.,  Ch.  Engr.,  B.  &  L.  E.,  Green- 
ville, Pa.  (1941) 


Zittrouer,  R.  O.,  Mast.  Carp.,  S.A.L.,  At- 
lanta, Ga.  (1940) 

Zwick,  J.  W.,  Asst.  Engr.  W.S.,  S.P.,  San 
Francisco,  Calif.  (1950) 


Advertisement 
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ROBERT    W.    HUNT    COMPANY 

Engineers 

INSPECTION  —  TESTS  —  CONSULTATION 

Cement,  Concrete,  Chemical,  Metallurgical  and  Physical 
Laboratories 

Inspection  and  Tests  of  Structural  Steel,  Reinforcing  Steel 
and  Cement 

Supervision  of  Construction  and  Field  Inspection  of  Steel  and 
Concrete  Structures 

Inspection  and  Tests  of  Bridge  Machinery 

Supervision  of  and  Qualification  of  Welders 

Resident  Inspectors  at  the  Larger  Manufacturing  Centers 

San  Fra-cisco     General  Offices  and  Laboratories    St-  Louis 

Los  Angeles  Birmingham 

Portland  175  W.  Jackson  Blvd.,  Chicago  4               New    Orleans 

Seattle  Toronto 

Philadelphia  Pittsburgh                    New  York                    London             Montreal 


\\ 


/m^ 


sealtite 

hook  bolt 


A  highly  dependable,  superior  bolt  used  in 
bridge  and  trestle  construction.  Forged  from 
S.A.E.  1045  steel.  Patented  fins  prevent  turn- 
ing. Sealtite  washer  nut  adds  strength,  stops 
seepage.  Available  !n  Hof-Dip  Galvanized  finish  • 
for  greater  durability  and  economy. 

Used  by  85%  of  America's  Class  I  Railroads 
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LIFE  MEMBERS 

Joined  In 

A 

Aagaard,  P.  (Ret.),  Supvr.  Bldg.,  I.  C,  6826  S.  Dante,  Chicago,  111 1906 

Anderson,  R.  D.  (Ret.),  Div.  Engr.,  C.  &  N.  W.,  Marion  Hughitt  Hotel,  Huron,  S.  D..  1923 
Azer,  W.  J.  (Ret.) ,  Supvr.  B.  &  B.,  C.  &  N.  W.,  W.  Chicago,  111 1920 

B 

Batey,  W.  A.  (Ret.),  Const.  Engr.,  U.  P.,  4303  South  St.,  Lincoln,  Neb 1918 

Buckingham,  W.  (Ret.),  Br.  For.,  M.  C,  907  Chittock  Ave.,  Jackson,  Mich..  .    1928 

C 

Canty,  J.  P.,  (Ret.),  Asst.  to  Engr.  M.  W.,  B.  &  M.,  40  Prospect  St.,  Melrose,  Mass 1901 

Caudle,  R.  E.  (Ret.),  Prin.  Asst.  Struc.  Engr.,  M.  P.,  1009  W  Main,  Houston  6,  Tex..  .1921 
Christiansen,  L.  (Ret.),  For.  B.  &  B.,  C.  M.  St.  P.  &  P.,  255  So.  11th  St.  Marion,  la.    .    1928 

Church,  H.  M.  (Ret.),  Gen.  Supvr.  B.  &  B.,  C.  &  O.,  509  N.  Blvd.  Richmond,  Va 1939 

Clark,  W.  A.  (Ret.) ,  Off.  Engr.,  D.  M.  &  I.,  2718  E.  5th  St.,  Duluth,  Minn 1908 

Corey,  S.  T.  (Ret.),  Off.  Engr.  &  Engr.  of  Br.,  C.  R.  I.  &  P.,  7250  Harvard  Ave., 

Chicago  21,  111 1913 

Cota,  G.  M.  (Ret.) ,  Ch.  Clk.  Engr.  Dept.,  Cen.  Vt.,  St.  Albans,  Vt 1913 

D 

Decker,  H.  H.,  (Ret.),  Res.  Engr.,  C.  &  N.  W.,  2915  Ingersol  Ave.,  Des  Moines,  la. .  .  .  1908 
Drury,  E.,  (Ret.) ,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.,  Newton,  Kan 1919 

E 
Elwell,  H.  A.,  Supt.  B.  &  B.,  C.  G.  W.,  1735  Marshall  Ave.,  St.  Paul,  Minn 1911 

F 

Flynn,  M.  J.,  (Ret.) ,  Supvr.  B.  &  B.,  C.  &  N.  W.,  2445  Coyle  Ave.,  Chicago  45,  111. .  .  .  1905 

G 

Gehr,  B.  F.  (Ret.),  Mast.  Carp.,  Penna.,  400  S.  14th  St.,  Richmond,  Ind 1908 

Gentis,  I.  (Ret.),  For.  B.  &  B.,  S.  P.,  2003  West  St.,  Oakland,  Calif 1912 

Gerst,  H.  A.  (Ret.),  Asst.  Engr.,  G.  N.,  748  Aldine  St.,  St.  Paul  4,  Minn 1917 

Gillette,  J.  E.  (Ret.) ,  Carp.  For.,  C.  M.  St.  P.  &  P.,  Mazomanie,  Wis 1923 

Gillis,  A.  D.  (Ret.),  Supvr.  B.  &  B.,  N.  Y.  N  H.  &  H.,  Providence,  R.  1 1923 

Gunderson,  E.  (Ret.) ,  Supt.  B.  &  B.,  C.  St.  P.  M.  &  O.,  Altoona,  Wis 1927 

H 

Hadwen,  T.  L.  D.  (Ret.),  Engr.  Masonry  Constr.,  C.  M.  St.  P.  &  P.,  1140  No. 

LaSalle  St.,  Chicago  10,  111 1907 

Hand,  G.  W.  (Ret.),  Asst.  to  Pres.,  C.  &  N.  W.,  412  Courtland  Ave.,  Park  Ridge,  111..  .  1909 

Hartwell,  J.  R.  (Ret.) ,  Supvr.  B.  &  B.,  C.  &  N.  W.,  Pierre,  S.  D 1918 

Heiszenbuttel,  H.  (Ret.) ,  Supvr.  B.  &  B.,  C.  &  N.  W.,  808  So.  Third  St., 

Norfolk,    Neb 1917 

Heuss,  C.  W.  (Ret.),  Supvr.  B.  &  B.,  C.  C.  C.  &  St.  L.  (NYC),  1840  Lexington, 

Indianapolis,  Ind 1919 

Hillman,  F.  W.  (Ret.),  Asst.  Engr.  M.  W.,  C.  &  N.  W.,  2707  Walnut  Ave., 

Evanston,    111 1917 

Hofacker,  J.  P.  (Ret.) ,  Supvr.  B.  &  B.,  L.  V.,  54  N.  Fulton  St.,  Auburn,  N.  Y 1907 

Horning,  H.  A.  (Ret.),  Asst.  Supt.  Bldgs.,  M.  C.  (NYC),  1106  Francis  St., 

Jackson,   Mich 1902 

Huntoon,  J.  S.,  (Ret.),  Asst.  Br.  Engr.,  M.  C.  (NYC),  250  Grove  Ave., 

Highland   Park,  Mich 1915 
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ASPHALT 
ROCK-FILL  and 
GRANULAR  SOILS! 

.   .   .   faster,   more    mobile   and    more 
convenient  for  many  jobs  than   larger,  more 
expensive  equipment.   Delivers  up  to  4500 
1  %   ton   blows   per  minute.  Propels  itself.   Firmly 
compacts  900  to   1200  sq.  ft.   per  hour  close 
to    theoretical    density   of   asphaltic    mix    used; 
or,  in  the  case  of  granular  soils,  95  to  100% 
of  maximum  density  as  determined  by  accepted 
laboratory    testing     methods    (A.A.S.H.O. 
T99-38,  Cone,  Vibratory  Table).  Operates  on 
3 -phase,    110    V,   60   cycle   AC   from    Jackson 
Power  Plant  mounted  on  a  trailer  equipped 
for  quickly  picking  up  and  lowering  compac- 
tor.    (Skid- mounting   of    Power   Plant    is   op- 
tional.) Write  for  complete  facts  concerning 
the  Jackson  Vibratory  compactor — a  revo- 
lutionary   time    and    money    saver; 
screeds   and   vibrators   for  al 
types  of  construction. 

VIBRATORS,  INC. 

LUDINGTON,     M 


80  Life  Members 

Joined  In 
J 

Johnson,  B.  L.  (Ret.) ,  Gen.  Mast.  Carp.,  G.  N.,  1007  W.  18th  St.,  Spokane,  Wash 1919 

Johnson,  M.  (Ret.),  Prin.  Asst.  Engr.,  I.  C,  c/o  Casa  de  Fresa,  Hammond,  La 1915 

Johnson,  R.  W.,  (Ret.),  Asst.  Engr.,  C.  M.  St.  P.  &  P.,  361  W.  Windsor  Ave., 

Lombard,    111 1922 

K 

Knetzger,  E.  J.,  (Ret.) ,  For.  B.  &  B.,  S.  P.,  3140  E.  27th  St.,  Oakland,  Calif 1926 

Koch,  H.  L.  (Ret) ,  Supvr.  B.  &  B.,  N.  Y.,  C.  &  St.  L.,  637  Main  St.,  Conneaut,  Ohio. .  .  1922 

L 

Lacher,  W.  S.  (Ret.) ,  Sec,  A.  R.  E.  A.,  440  No.  Spring  St.,  LaGrange,  111. . 1922 

Lacy,  W.  J.  (Ret.) ,  Supvr.  B.  &  B.,  M.  P.,  4370  Swan  St.,  St.  Louis,  Mo 1911 

Landstrom,  C.  A.  (Ret.),  Supvr.  B.  &  B.,  C.  B.  &  Q.,  1311  So.  3rd  St., 

Burlington,   la 1928 

Larsen,  H.  C.  (Ret.),  Str.  Iron  For.,  C.  St.  P.  M.  &  O.,  1084  Sims  Ave.,  St. 

Paul  6,  Minn 1928 

Lincoln,  S.  (Ret.),  Gen.  For.  B.  &  B.,  G.  C.  &  S.  F.,  1903  Harrison  Ave., 

Beaumont,  Texas 1927 

Lindstrom,  C.  G.  (Ret.),  For.  B.  &  B.,  C.  M.  St.  P.  &  P.,  Rockwell  City,  la 1924 

Lyman,  C.  R.  (Ret.) ,  For.  B.  &  B.,  Cen.  Vt.,  Waterbury,  Vt 1913 

Mc 

McCabe,  E.  M.  (Ret.),  Supvr.  B.  &  B.,  B.  &  A.,  Rte.  No.  44,  Narrangansett  Ave., 

Pittsfield,    Mass 1915 

McCue,  G.  G.  (Ret.) ,  Supvr.  B.  &  B.,  G.  T.,  369  Main  St.,  Ottawa,  E.  Ont.,  Canada. .  .  .  1913 
McElhinney,  H.  A.  (Ret.),  B.  &  B.  Mast.,  C.  N.  R.,  9  Beech  St.,  Halifax,  N.  S.,  Canada  1923 
McKay,  A.  G.  (Ret..),  Supvr.  B.  &  B.,  N.  Y.  N.  H.  &  H.,  11  Pine  Island  Rd., 

Jupiter  Pt.,  Groton,  Conn 1915 

McMahon,  T.  D.  (Ret.),  Arch.,  G.  N.,  223  Lake  Ave.,  White  Bear  Lake,  Minn 1918 

McNaughton,  H.  C.  (Ret.) ,  Supvr.  B.  &  B.,  B.  &  M.,  Greenfield,  Mass 1915 

M 

Masters,  F.  H.  (Ret),  Ch.  Engr.,  E.  J.  &  E.,  907  Glenwood  Ave.,  Joliet,  111 1920 

Mead,  E.  L.  (Ret.),  Div.  Engr.,  C.  &  N.  W.,  536  N.  E.  69th  St.,  Miami,  Fla 1923 

Mellgren,  J.  (Ret.),  For.  W.  S.,  C.  &  N.  W.,  523  N.  Cadwell  Ave.,  Eagle  Grove,  la..  .  1913 
Merwin,  P.  B.  (Ret.),  Asst.  Engr.,  C.  &  N.  W.,  Rte.  2,  Box  565,  Washougal,  Wash.  .  1923 
Miller,  C.  E.  (Ret.),  Asst.  Engr.  M.  of  W.,  C.  &  N.  W.,  400  Ridge  Ave.,  Evanston,  111.   1916 

N 

Nies,  A.  B.  (Ret.),  Arch.,  Mich.  Cent.,  408  3rd  St.,  Jackson,  Mich 1915 

o 

O'Brien,  W.  J.  (Ret.),  Dist.  Carp.,  C  M.  St.  P.  &  P.,  Necedah,  Juneau  Co.,  Wise 1919 

P 

Parker,  W.  V.  (Ret.) ,  Gen.  For.  B.  &  B.,  St.  L.  S.  W.,  Berchair  Station, 

Memphis   11,  Tenn 1911 

Piccone,  C.  (Ret.) ,  Br.  Engr.,  Nat.  Rys.  of  Mex.,  Monte  Everest  210,  Lomas  de 

Chapultepec,  Mexico  City,  D.  F.,  Mex. 1923 

R 

Reeves,  W.  T.  (Ret.),  Con.  Engr.  Strl.  Dept.,  Robt.  W.  Hunt  Co.,  1133  Judson 

Ave.,  Evanston,  111 1924 

Rehmert,  D.  L.  (Ret.),  Mast.  Carp.,  Penna.,  376  Chitteden  Ave.,  Columbus,  Ohio.    .  .  .  1918 

Richards,  C.  A.  J.  (Ret.),  Asst.  Supvr.  Struc,  Penna,  Grand  Rapids,  Mich 1924 

Rights,  H.  T.  (Ret.),  Asst.  Br.  Engr.,  L.  V.,  1015  Raymond  Ave.,  Bethlehem,  Pa 1927 

Roof,  W.  R.  (Ret.) ,  Br.  Engr.,  C.  G.  W.,  7728  So.  Yates  Ave.,  Chicago  49,  111 1927 

Rowland,  O.  F.  (Ret.) ,  Asst.  Engr.,  D.  &  H,  Berkshire  Industrial  Farm,  Canaan,  N.  Y.   1923 
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They  cost  less-       ▲       -last  longer 

KOPPERS 


Creosoted  Timber  Panel 
Grade  Crossings 


•  Koppers  Creosoted  Grade  Crossings  are  made  to 
last.  They  are  sturdily  built  and  decay  resistant,  do 
not  sag,  spall,  "washboard,"  or  disintegrate  under 
heavy  wheel  load.  When  the  track  is  worked,  they 
can  be  removed  and  replaced,  using  all  the  original 
material. 

The  panel  method  of  construction  offers  easy  instal- 
lation. Completely  assembled  individual  panels  can  be 
handled  and  placed  by  workmen.  The  assembly  is 
securely  fastened  to  withstand  vibration,  swelling  or 
shrinking  of  the  wood. 

Write  for  your  free  copy  of  the  new  folder  on 
KOPPERS  GRADE  CROSSINGS.  It  contains  con- 
struction details,  technical  data,  and  the  reasons  why 
Koppers  Grade  Crossings  will  save  you  money. 

KOPPERS  COMPANY  INC. 

^^  PITTSBURGH    19,   PA. 

KOPPERS    PRESSURE -TREATED  WOOD 


82  Life  Members 

Joined  In 

s 

Scheetz,  F.  B.  (Ret.,),  Asst.  Engr.  M.  P.,  3930  Conn.  Ave.  N.  W.,  Washington,  D.  C    .  1905 
Smith,  C.  E.  (Ret.) ,  Vice  Pres.,  N.  Y.  N.  H.  &  H.,  282  Prospect  St.,  New  Haven,  Conn. .  1911 

Smith,  C.  U.  (Ret.),  Con.  Engr.,  C.  M.  St.  P.  &  P.,  P.O.  Box  953,  Lindsay,  Calif 1915 

Speaker,  D.  (Ret.),  Mast.  Carp.,  Penna.,  813  N.  4th  St.,  Steubenville,  Ohio 1928 

Stuart,  H.  B.  (Ret.),  Struc.  Engr.,  G.  T.,  4205  Dorchester  St.,  Westmount,  Que.,  Can..    1913 

T 

Talbott,  J.  L.,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.,  228  Park  St.,  Morgantown,  W.  Va 1905 

Tattershall,  E.  R.  (Ret.),  Supvr.  of  Mtce.  Equip.  N.  Y.  C,  21  Coy  St.,  Malone,  N.  Y. .  .  1913 
Taylor,  F.  A.  (Ret.),  Mast.  Carp.,  B.  &  O.,  2970  Mattern  Ave.  Dormant, 

Pittsburgh,   Pa , 1909 

V 

Vance,  W.  H.  (Ret.),  Asst.  Engr.  M.  W.,  M.  P.,  6347  Alamo  Ave.,  Clayton  5,  Mo 1910 

von  Schrenk,  H.  (Ret.),  Const.  Tbr.  Engr.,  M.  P.,  4030  Chouteau  Ave.,  St.  Louis,  Mo..  1916 

w 

Walden,  W.  H.  (Ret.),  Rdm.,  Sou.,  1012  Porter  St.,  Richmond  24,  Va 1920 

Warren,  L.  A.  (Ret.),  Supvr.  B.  &  B.,  S.  P.,  4221  Maple  St.,  Sacramento  17,  Calif 1929 

Watson,  W.  (Ret. ) ,  Supvr.  B.  &  B.,  E.  J.  &  E.,  304  Leach  Ave.,  Joliet,  111 1930 

White,  F.  W.  (Ret.) ,  Supvr.  B.  &  B.,  L.  V.,  409  S.  Wilbur  Ave.,  Sayre,  Pa 1915 

White,  W.  E.  (Ret.),  Gen.  For.,  A.  T.  &  S.  F.,  706  W.  6th  St.,  Chanute,  Kan 1920 

Wishart,  J.  J.  (Ret.),  Supvr.  B.  &  B.,  N.  Y.  N.  H.  &  H.,  21  Elmlawn  Rd., 

Braintree,   Mass 1915 

Womeldorf,  C.  F.  (Ret.),  Div.  Engr.,  C.  &  N.  W.,  Ill  No.  12th  St.,  Norfolk,  Neb..  .  .1917 

Wright,  C.  W.  (Ret.) ,  Mast.  Carp.,  L.  I.,  67  Nassau  Pky.,  Oceanside,  N.  Y 1908 

Wuerth,  H.  (Ret. ) ,  Div.  Engr.,  C.  M.  St.  P.  &  P.,  Savanna,  111 1919 


Zinsmeister,  E.  C.  (Ret.),  Mast.  Carp.,  B.  &  O.,  303 — 12th  Ave.  No., 

St.  Petersburg,  FU 19°5 
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^0*  TAPES  AND  RULES 


CHROME  CLAD  Steel  Tapes- 
The  exclusive  Lufkin  develop- 
ment—jet black  markings  on 
satin  chrome  white  surface,  ac- 
curate, durable,  easy  to  read. 
See  them  at  your  dealers. 


WRITE  FOR  FREE  CATALOG 


THE /VFK/N ftt/LE  (?Q. 

SAGINAW,  MICH.  NEW  YORK  CITY 


PORTABLE    POWER  TOOLS 


PORTABLE  GASOLINE  ENGINE  and  ELECTRIC 

RAIL  GRINDERS  -  RAIL  SLOTTERS 

RAIL  GRINDING  GUIDES 

For  fast,  accurate  work  on  all  rail  maintenance 


Write  for  Latest  Illustrated  Catalog  No.  50 

MALL  TOOL  COMPANY 


7740  SOUTH   CHICAGO  AVENUE 


CHICAGO   19,   ILLINOIS 
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ASSOCIATE  MEMBERS 


Joined  In 


Allen,  J.  H.,  Field  Engr.  Finishes  Div.,  E.  I.  DuPont  de  Nemours  &  Co.  Brian  Hill, 

Malvern,  Pa 1949 

Arnold,  W.  P.,  Asst.  to  Vice  Pres.  (Wood  Preserving  Div.) ,  Koppers  Co.,  Inc., 

Koppers  Bldg.  Pittsburgh  19,  Pa 1946 


B 

Bailey,  G.  H.,  Supt.  R.  R.  Div.,  Morrison-Knudsen  Co.,  1718  No.  15th  St.  Boise,  Ida.  .  1946 
Baker,  D.  L.,  Vice  Pres.  Baker  &  Hickey  Co.,  P.O.  Box  5008  Tri  Village  Sta., 

Columbus  12,  Ohio 1946 

Bardwell,  A.  E.,  Western  Div.  Mgr.,  Fabreeka  Products  Co.,  325  W.  Huron  St., 

Chicago  10,  111 1946 

Betts,  G.  R.,  Mgr.  R.  R.  Sales,  Armco  Drainage  &  Metal  Prod.  Inc.,  310  S.  Michigan 

Ave.    Chicago,   111 1946 

Bishop,  D.  B.,  Sis.  Engr.,  Dearborn  Chemical  Co.,  1512  Farmers  Bank  Bldg., 

Pittsburgh,   Pa 1946 

Boldt,  A.,  Contractor  &  Lumber  Dealer,  2  West  Cutting  Blvd.,  Richmond,  Calif 1949 

Bolton,  J.  D.,  John  D.  Bolton  &  Co.,  Gunite  Contractor,  910  Custor  Ave., 

Evanston,    111 1946 

Borcherding,  C.  H.,  Dist.  Mgr.,  The  Master  Builders  Co.,  2125  Maryland  Ave., 

Baltimore  18,  Md 1947 

Boulton,  C.  R.,  R.  R.  Contractor,  15  E.  Town  St.,  Columbus,  Ohio 1946 

Brennon,  L.  D.,  M.  of  W.  Repr.,  Air  Reduction  Sales  Co.,  314  Pineview  Dr., 

Waycross,    Ga 1950 

Bryant,  C.  E.  Jr.,  Johns-Manville  Sales  Corp.,  22  E.  40th  St.,  New  York,  N.  Y 1951 

Burkey,  J.  R.,  Constr.  Engr.,  Union  Metal  Mfg.  Co.,  242 1  Plymouth  Ave., 

Columbus   9,  Ohio 1942 

Burpee,  C.  M.,  V.  P.,  Sis.  Pro.  Serv.,  Simmons-Boardman  Pub.  Corp.,  70  Church  St. 

New  York  7,  N.  Y 1930 

Buskirk,  G.  C,  Repr.,  Pacific  Coast  Borax  Co.,  5012  Cedar  Ave.,  S. 

Minneapolis    17,   Minn 1949 


c 

Canning,  J.  F.,  President,  Southwestern  Petroleum  Co.,  P.O.  Box  789,  Ft.  Worth,  Texas   1949 

Clapp,  K.  J.,  Asst.  Sales  Mgr.,  Homelite  Corp.,  Port  Chester,  N.  Y 1946 

Clarke,  R.,  Res.  Mgr.,  Massey  Concrete  Prod.  Co.,  Ill  W.  Washington  St., 

Chicago   2,  111 1948 

Claybaugh,  H.  S.,  Div.  Engr.,  Armco  Drainage  &  Metal  Prod.  Inc.,  4345  Lyndale 

Ave.,   Minneapolis,   Minn 1946 

Clegg,  R.  R.,  Dist.  Sales  Mgr.,  American  Lumber  &  Treating  Co.,  332  S.  Michigan 

Ave.,  Chicago  4,  111 1946 

Coburn,  M.  (Retired),  Service  Engineer,  4117  Park  Ave.,  Indianapolis  5,  Ind.    ! 1946 

Colvin,  C.  M.,  Ry.  Sis.  Engr.,  Armco  Drainage  &  Metal  Prod.  Inc.,  7th  &  Parker 

Sts.,   Berkeley,    Calif 1945 

Cross,  E.  T.,  Vice  Pres.,  Armco  Drainage  &  Metal  Prod.  Inc.,  Middletown,  Ohio 1946 

Crowe,  J.  A.,  Mgr.,  Bird  Tie  Pads,  Bird  &  Son,  Inc..  East  Walpole,  Mass 1951 

Crowley,  T.  D.,  Pres.,  T.  D.  Crowley  &  Co.,  37  So.  Wabash  Ave.,  Chicago  3,  111 1946 


D 

Davis,  V.  W.,  Mgr.  R.  R.  Sis.,  Armco  Drainage  &  Metal  Prod.  Inc.,  P.O.  Box  1343 

Atlanta,   Ga 1946 

Detzel,  G.  E.,  Geo.  E.  Detzel  Co.,  2303  Gilbert  Ave.,  Cincinnati,  Ohio 1945 

Duffie,  F.  J.,  Serv.  Engr.,  Oxweld  R.  R.  Service  Co.,  230  N.  Michigan  Ave., 

Chicago   1,   111 1946 
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Non-Shrinlc 

EMBECO 

A  "B  &  B"  FAVORITE  FOR  YEARS 

Non-Shrink  Embeco  has  no  equal  for  Speed  and  Long  Life  in  such 
operations  as  .  .  . 

Grouting  Bridge  Seats 
Repairing  Conerete 
Repointing  Heavy  Masonry 
Reintegrating  Bridge  Piers 
Water  Resistance 
Bonding 


The  Non-Shrinking  and  Quick- 
Setting  properties  of  Embeco 
saves  many  MAN-HOURS. 


Shrinkage  has  been  the  major  cause 
of  ordinary  grout  failure.  Poor  con- 
tact between  the  grout  and  bedplate 
permits  increased  vibration  resulting 
in  more  rapid  wear  and  disintegra- 
tion. Embeco  Non-Shrink  grout 
creates  an  ideal  bearing  surface  that 
stands  up  for  years. 


OTHER  MASTER  BUILDERS 

PRODUCTS  USED 
EXTENSIVELY  by  RAILROADS 
Pozzolith  —  Cement   Dispersing 
Agent  for  mass  concrete. 

Masterplate  —  "Iron-Clad"  Concrete 
Floors.  Non-colored  and  11  colors. 

Omicron    Mortarproof ing  — 

shrinkage     control     for     masonry 
mortars. 

Masterkure  —  Membrane  curing 
agent  for  all  concrete. 


Write  for    Pictorial  Specifications 
Engineering   and   Maintenance   Men. 


available   to   all    Railroad 


THE  MASTER  BUILDERS  COMPANY 

Subsidiary  of  American-Marietta  Company 

CLEVELAND,    OHIO  *  TORONTO,     ONTARIO 


86  Associates 

Joined  In 

E 

Ehni,  C.  R.,  Prod.  Engr.,  The  Texas  Co.,  1509  S.  59th  St.,  Kansas  City,  Kan 1950 

Ericson,  L.  T.,  Ch.  Engr.,  Jennison  Wright  Corp.,  2463  Broadway,  Toledo  1,  Ohio..  .  .  1948 
Eschenbrenner,  H.,  Pres.,  Universal  Concrete  Pipe  Co.,  36  Ashbourne  Rd., 

Columbus,    Ohio 1946 

Evinger,  F.  W.,  R.  R.  Repr.,  Patterson  Sargent  Co.,  1882  S.  Normal  Ave., 

Chicago   16,  111 1946 


F 

Farrell,  J.  I.,  Sis.  Engr.,  Johns-Manville  Sis.  Corp.,  13  Northern  Bldg.,  Albany,  N.  Y. .  .  1951 
Faylor,  J.  D.,  Div.  Engr.,  Armco  Drainage  &  Metal  Prod.  Inc.,  444  Insurance 

Exchange  Bldg.,  Des  Moines,  la 1946 

Fields,  P.,  Sis.  Div.,  Detroit  Graphite  Co.,  3228  N.  Broadway,  St.  Louis,  Mo 1946 

Filkins,  A.  J.,  Pres.,  Filkins  &  Son,  Co.,  9  So.  Clinton  St.,  Chicago  6,  111..  .  .' 1927 

Fix,  F.,  Sis.  Mgr.,  Transp.  Dept.,  Johns-Manville  Sales  Corp.,  1530  Guildhall 

Bldg.,  Cleveland,  Ohio 1946 

Flanagan,  L.  F.,  Detroit  Graphite  Co.,  1500  S.  Western  Ave.,  Chicago  8,  111 1937 

Fletcher,  R.  L.,  Struct'l.  Engr.,  Timber  Engineering  Co.,  1319  18th  St.  N.  W., 

Washington,   D.    C 1947 

Flinn,  L.  E.,  Sis.  &  Serv.  Repr.,  Dearborn  Chemical  Co.,  Merchandise  Mart,  Chicago,  111.    1949 

Forshee,  R.  E.,  Pres.,  R.  E.  Forshee  Co.,  Inc.,  2119  Dana  Ave.,  Cincinnati  7,  Ohio 1951 

Fox,  E.  A.,  Dist.  Mgr.,  The  Master  Builders  Co.,  80  Boylston  St.,  Boston,  Mass 1951 

Frederick,  H.  Z.,  Mgr.  Ry.  Sis.,  The  R.  C.  Mahon  Co.,  Detroit  11,  Mich 1950 


G 

Gibboney,  J.  L.,  Asst.  Vice  Pres.,  National  Aluminate  Corp.,  4042  Lessler  Blvd., 

Indianapolis  44,  Ind 1949 

Glassgold,  I.  L.,  Pres.,  Masonry  Resur.  &  Con.  Co.,  Inc.,  B.  &  O.  Coal  Pier, 

Baltimore,  Md 1950 


H 

Hall,  G.  E.  Jr.,  Sis.  Repr.,  Johns-Manville  Sales  Corp.,  270  Madison  Ave., 

New  York  16,  N.  Y , 1951 

Harding,  C.  R.,  Pres.,  Pullman  Co.,  Chicago,  111 1949 

Hauslein,  H.  F.  W.,  Harold  Hauslein  &  Associates,  1110  Maple  Ave.,  Evanston,  111 1948 

Hickey,  J.  F.,  Pres.,  Baker  &  Hickey  Co.,  P.  O.  Box  5008,  Tri- Village  Sta., 

Columbus  12,  Ohio 1946 

Hoelzel,  W.  N.,  Sis.,  Gary  Screw  &  Belt  Div.,  Pittsburgh  Screw  &  Belt  Corp., 

122  S.  Michigan  Ave.,  Chicago,  111 1949 

Hoffman,  T.  E.,  Div.  Mgr.  &  Fire  Prot.  Supvr.,  Zone  Co.,  917  No.  Main  St. 

Fort  Worth,   Texas 1949 

Holmberg,  V.  V.,  Supt.,  Ellington  Miller  Co.,  25  E.  Jackson  Blvd.,  Chicago  4,  111 1942 

Holstein,  F.  W.,  Mech.  Engr.,  The  Rails  Co.,  115  Observer  Highway,  Hoboken,  N.  J. .  .  1948 

Hopkins,  W.  S.,  Jr.,  M.  of  W.  Rep.,  Air  Reduction  Sales  Co.,  New  York,  N.  Y 1949 

Hultgren,  D.  A.,  David  A.  Hultgren  Co.,  80  E.  Jackson  Blvd.,  Chicago  4,  111 1945 


J 

Jacobson,  A.  E.,  Asst.  to  Mgr.,  Oxweld  R.  R.  Service  Co.,  230  N.  Michigan  Ave., 

Chicago,   111 1950 

Johnston,  H.  E.,  Mgr.  No-Ox-Id  Dept.,  E.  Div.,  Dearborn  Chemical  Co.,  205  E. 

42nd  St.,  New  York  17,  N.  Y 1947 
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91  offices  to 
serve  you 


•  •  • 


I  :mJ 


Honeywell  now  maintains  91  fully  staffed  offices  in  key  cities 
from  coast  to  coast.  In  these  offices,  skilled  engineers  stand 
ready  to  help  or  assist  you  in  any  problem  regarding  the 
industrial  or  commercial  application  of  automatic  controls. 
Railway  people  have  been  taking  advantage  of  this 
friendly  service  for  years  — so  the  next  time  you  have  a  ques- 
tion regarding  automatic  controls,  call  your  nearest  Honey- 
well office,  or  write  Honeywell,  Minneapolis  8,  Minnesota. 


MINNEAPOLIS 


H 


~ffitit  VAjQjb&Wb* 


88  Associates 

Joined  In 

K 

Kalinka,  J.  E.,  Vice  Pres.,  Roberts  &  Schaefer  Co.,  130  N.  Wells  St.,  Chicago  6,  111 1946 

Keatts,  B.  D.,  Reg.  V.-P.,  Intrusion-Prepakt,  Inc.,  Room  779,  Union  Commerce 

Bldg.,  Cleveland   14,  Ohio 1946 

Kiester,  R.  S.,  Sis.,  Pacific  Coast  Borax  Co.,  503  Southern  Standard  Bldg., 

Houston  2,  Tex 1950 

Kirk,  M.  G.,  Sis.,  Pittsburgh  Screw  &  Bolt  Corp.,  P.O.  Box  1708,  Pittsburgh  30,  Pa. .  .  .  1948 
Kuhlmann,  F.  H.,  Dist.  Mgr.,  Dearborn  Chemical  Co.,  1218  Olive  St.,  St.  Louis,  Mo.    .  1948 

L 

Lacey,  J.  W.,  Serv.  Engr.,  The  Oxweld  R.  R.  Service  Co.,  230  N.  Michigan  Ave., 

Chicago,   111 1946 

Leduc,  C.  L.,  Field  Sis.  Mgr.,  Acorn  Refining  Co.,  Suite  1310—109  N.  Wabash 

Ave.,  Chicago,   111 1946 

Lee,  R.  H.,  Pres.,  Geo.  Vang,  Inc.,  Pittsburgh  19,  Pa 1951 

Leypoldt,  F.,  Jr.,  Pres.  Carbolineum  Wood  Preserving  Co.,  528  W.  Highland  Ave., 

Milwaukee  3,  Wis 1945 

Lipscomb,  W.  P.,  Mgr.,  R.  R.  Sis.,  Armco  Drainage  &  Metal  Prod.  Inc.,  3524  Plumb 

St.,  Houston  5,  Texas 195 1 

Littleton,  E.  J.,  Mgr.  R.  R.  Sis.,  Jennison-Wright  Corp.,  Granite  City,  111      1949 

Lockart,  E.  P.,  Mgr.,  Glass  Block  Sales,  American  Structural  Products  Co.,  P.O.  Box 

1035-36  Toledo,  Ohio 1951 

Loeffler,  J.  S.,  Sis.  Engr.,  Armco  Drain  &  Metal  Products,  Inc.,  4345  Lyndale  Ave., 

No.   Minneapolis,   Minn 1948 

Luther,  L.  A.,  Serv.  Engr.,  Ingersoll  Rand  Co.,  1121  Hamilton  Ave.,  Palo  Alto,  Calif.  .  1945 
Lynch,  J.  K.,  Sis.  Engr.,  Massey  Concrete  Products  Co.,  3431 — 27th  Ave.  North, 

North  Birmingham,  Ala 1951 

Lyon,  C.  A.,    Reg.  Mgr.,  Master  Builders  Co.,  228  No.  LaSalle  St.,  Chicago  1,  111 1945 

Mc 

McDaniel,  W.  L.,  Vice  Pres.,  Massey  Concrete  Products  Co.,  Ill  W.  Washington  St. 

Chicago  2,  111 '. 1945 

McFadden,  E.  C,  Dist.  Mgr.,  Pittsburgh  Pipe  Cleaner  Co.,  11110  Longwood 

Drive,  Chicago  43,  111 1945 

McGehee,  E.  J.,  Vice  Pres.  Koppers  Co.  Inc.,  122  S.  Michigan  Ave.,  Chicago  3,  111 1946 

McTaggart,  C.  A.,  State  Sis.  Mgr.,  No.  &  So.  Dakota,  Armco  Drainage  &  Metal 

Products,  Inc.,  705  Nat'l  Bank  of  So.  Dakota  Bldg.,  Sioux  Falls,  So.  Dak 1946 

McVay,  G.,  Mgr.  R.  R.  Sis.  Div.,  The  Ruberoid  Co.,  307  N.  Michigan  Ave., 

Chicago   1,  111 1937 

M 

Mabry,  D.  B.,  Mgr.  Lumber  Sis.,  T.  J.  Moss  Tie  Co.,  700  Security  Bldg., 

St.  Louis,  Mo 1948 

Mann,  E.  A.,  Pres.,  Champion  Transportation  Sales,  Inc.,  222  W.  Adams  St., 

Chicago,   111 1951 

Mayfield,  P.  B.,  Tech.  Consult.,  Barrett  Div.,  Allied  Chemical  &  Dye  Corp., 

40  Rector  St.,  New  York  6,  N.  Y 1950 

Mero,  C.  V.,  Mastercraft  Tile  &  Roofing  Co.  No.  1  20th  Street,  Richmond,  Calif 1949 

Meyer,  F.  J.,  Ch.  Engr.  Ry.  Prod.  Div.,  Philadelphia  Steel  &  Wire  Corp.,  9  So. 

Clinton  St.,  Chicago  6,  111 1948 

Miller,  J.  W.,  Pres.,  W.  M.  Corp.,  608  S.  Dearborn  St.,  Chicago  5,  111 1946 

Minton,  J.  H.,  The  Minton  Construction  Co.,  3715  Prospect  Ave.,  Cleveland  15,  Ohio..  1946 
Montgomery,  H.,  Dist.  Mgr.,  The  Master  Builders  Co.,  2159  Bay  St., 

Los  Angeles,  Calif 1946 

Montgomery,  Z.  J.,  Sis.,  Arco  Co.  of  Calif.,  Ltd.,  745  E.  59th  St.,  Los  Angeles  1,  Calif.  1945 
Morris,  G.  J.,  Supvr.  Serv.,  Electric  Tamper  &  Equipt.  Co.,  P.O.  Box  5, 

Cambridge,  Ohio 1948 

Morton,  H.  M.,  Sis.  Engr.,  Johns-Manville  Co.,  1267  Architects  Bldg., 

Los  Angeles,  Calif 1945 

Mull,  H.,  Vice  Pres.  Sis.,  Warren  Tool  Corp.,  1821  Bankers  Bldg.,  105  W. 

Adams  St.,  Chicago  3,  111 1946 
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TOUGH 

• . .  yet  resilient 


MOSS 


Creosoted  Timber 


CROSSINGS 


ATTERING,  punishing  traffic  day  in  and  day  out 
.  .  .  the  jarring,  twisting  effect  of  heavy  railroad  equip- 
ment ...  all  this  is  taken  in  stride  by  Moss  Crossings. 
Sturdy,  tough  yet  resilient,  Moss  Crossings  of  creosoted 
timber  have  that  imperceptible  "give"  which  enables 
them  to  take  constant  and  heavy  punishment.  Many 
Moss  Crossings  have  given  over  15  years  of  service 
with  little  apparent  deterioration. 

Next  time,  order  Moss  Creosoted  Timber  Crossings.  Fur- 
ther information  and  prices  gladly  furnished  on  request. 


T.J. MOSS  TIE  COMPANY 


700   SECURITY   BUILDING#SAINT   LOUIS  2,  MISSOURI 


90  Associates 

Joined  In 

N 

Needham,  L.  H.,  Vice  Pres.,  The  Penetryn  System,  Inc.,  2294  Scranton  Rd., 

Cleveland,    Ohio 1946 


P 

Paris,  G.  H.,  R.  R.  Repr.  Strl.  &  Rys.  Bureau,  Portland  Cement  Association, 

33  Grand  Ave.,  Chicago  10,  111 1945 

Patterson,  R.,  Vice  Pres.,  Intrusion  Prepakt,  Inc.,  80  E.  Jackson  Blvd.,  Chicago  4,  111..  1946 
Powers,  D.  D.,  Sis.  Engr.,  Dearborn  Chemical  Co.,  1101  Union  Central  Bldg., 

Cincinnati  2,   Ohio '. 1947 

R 

Rausch,  C.  C,  Asst.  Vice  Pres.,  Dearborn  Chemical  Co.,  Merchandise  Mart., 

Chicago  54,  111 1944 

Redding,  G.  H.,  Pres.,  Massey  Concrete  Prod.  Co.,  Ill  W.  Washington  St., 

Chicago  2,  111 1946 

Robertson,  W.  O.,  Div.  Sis.  Engr.,  Armco  Drainage  &  Metal  Prod.  Inc.,  P.O.  Box 

1657,  Baltimore  3,  Md 1946 

Ruhl,  D.  A.,  Constr.  Engr.,  Timber  Structures,  Inc.,  120  South  La  Salle  St., 

Chicago  3,  111 1948 

s 

Scott,  J.  M.,  Sis.,  The  Arco  Co.,  614  Delaware  St.,  Scranton,  Pa 1945 

Shoop,  J.  W.,  Vice  Pres.,  The  Lehon  Company,  4425  S.  Oakley  Ave.,  Chicago  9,  111. .  .  .  1945 
Smith,  F.  C,  R.  R.  Fire  Prot.  Engr.,  Marsh  &  McLennan,  Inc.,  231  S.  LaSalle  St., 

Chicago  4,  111 1948 

Smith,  W.  T.,  Gen.  Supt.,  Geo.  E.  Detzel  Co.,  2303  Gilbert  Ave.,  Cincinnati,  Ohio 1950 

Snow,  B.  S.,  Pres.,  T.  W.  Snow  Constr.  Co.,  R.  R.  Supplies,  10  W.  Wilson  St., 

Batavia,  111 1946 

Southwick,  C.  E.,  Factory  Repr.,  Homelite  Corp.,  624  S.  Anderson, 

Los  Angeles  23,  Calif 1945 

Spietz,  A.  L.,  Pres.,  Interstate  General  Contractors,  Inc.,  5621  N.  Glenwood  Ave., 

Chicago,  40,  111 1950 

Spietz,  W.  P.,  Monarch  Painting  Service,  5621  N.  Glenwood  Ave.,  Chicago  40,  111 1950 

Stierer,  G.  W.,  Mgr.  Structural  Steel  Dept.,  Robert  W.  Hunt  Co.,  175  W. 

Jackson  Blvd.,  Chicago  4,  111 1946 

T 

Thompson,  N.,  Vice  Pres.,  Homelite  Corp.,  Port  Chester,  N.  Y 1946 

Tracy,  R.  N.,  Mgr.  R.  R.  Sis.,  Armco  Drainage  &  Metal  Products,  Inc.,  P.O.  Box 

2170,  Denver  1,  Colo 1946 

Truss,  F.  W.,  Mgr.  R.  R.  Sis.,  Armco  Drainage  &  Metal  Prod.  Inc.,  817 

Ambassador  Bldg.  St.  Louis  1,  Mo 1946 

Twomey,  J.  F.,  Vice  Pres.,  McCracken  Contracting  Co.,  7340  S.  Western  Ave., 

Chicago,   111 1948 

u 

Utley,  O.  H.,  Vice  Pres.,  The  Zone  Co.,  Southwestern  Pet.  Co.,  917  N.  Main  St., 

Fort  Worth,  Texas 1949 
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CHEMICALS    and    SERVICES 

for    the 

NATION'S   RAILROADS 


C  SURVEYS  by  experts  to  determine 
exact  water  treatment  requirements. 

C  LABORATORY  RESEARCH  to  solve 
routine  problems  and  to  pioneer 
in  new  and  better  water  treatment 
methods. 

C  FIELD  SERVICEMEN  provide  con- 
sistent,  competent  assistance  on  all 
water  treatment  problems. 

C   BOILER  FEEDWATER  TREATMENT 

CHEMICALS,  exactly  compounded 
to  fit  specific  requirements. 

©  DIESEL  COOLING  SYSTEM 
TREATMENTS 

©  DIESEL  TRAIN  HEATING  SYSTEM 
TREATMENTS 

©FEEDING    AND    PROPORTION- 
ING EQUIPMENT 

©TESTING  EQUIPMENT 

C  RIGHT-OF-WAY  WEED  CONTROL 
SYSTEM 

©CHEMICAL    SOOT    REMOVERS 


1 


I 


%  Ha'c!JestinS  eV«ipment  is 

g£  Promptly  available  .   "  /,",„  " 

%2  \"»Ple  stirring  rod  to  a  complete. 

4£  h  equipped  NaUo  Waterlab 


NATIONAL    ALUMINATE    CORPORATION 

6231  WEST  66th  PLACE        CHICAGO  38,  ILLINOIS 

Canadian  inquires,  should  be  addressed  to 
Alcbein,  Limited,  Burlington,  Ontario 


hflilufrl't  are  failable 
hLL  q  .r  Pulverized,  or  ball. 
uaVJr/0rm-'0fi'  ">l  railroad 
u  ater  treatment  needs. 


SYSTEM 


.Serving    Railroads    through    Practical    Applied    Science 


92  Associates 

Joined  In 

V 

VandenBoom,  R.  G.,  Pres.,  Pacific  Union  Metal  Co.,  3248  Long  Beach  Ave., 

Los  Angeles  54,  Calif 1946 


w 

Walters,  W.  R.,  Gen.  Mgr.,  Railway  Ballast  Cond.  Corp.,  1460  Rand  Tower, 

Minneapolis,   Minn 1949 

Weir,  K.  J.,  W-M  Corp.,  608  S.  Dearborn  Street,  Chicago  5,  111 1940 

Whipple,  B.  E.,  Sis.  Engr.,  Pacific  Union  Metal  Co.,  P.O.  Box  26 16,  Term. 

Annex.,  Los  Angeles  54,  Calif 1946 

Wilson,  W.  C,  Sis.  Engr.,  Ralph  W.  Payne  Co.,  Washington,  D.C 1951 

Winters,  F.  T.,  Jr.,  Mgr.,  Weed  Control  Div.,  Pacific  Coast  Borax  Co., 

P.O.  Box  9128,  Station  "S,"  Los  Angeles  5,  Calif. 1949 

Wood,  B.  R.,  Master  Builders  Company,  7016  Euclid  Ave.,  Cleveland,  Ohio. 1937 


Y 

Young,  R.  W.,  Jr.,  R.  W.  Young  Mfg.  Co.,  20  N.  Wacker  Drive,  Chicago  6,  111 1946 


MASSEY 

CONCRETE  PRODUCTS  CO. 

1 11  W.  Washington  St.  Chicago  2, 

44  Years  of  Service  to  American  Railroads 


SALES   OFFICES  PLANTS 

Ala.  Ka 

Blue   Island,    II 


New  York,  50  Church  St.  Birmingham,    Ala.  Kansas   City,    Kans. 

Atlanta  3,   1104  Candler  Bldg. 
Birmingham,  Ala., 

3431  -  27th  Ave.,  North  New  Brunswick,  N.  J.  Melbourne,   Ky. 


Precast  Piles  —  Bridge  Deck  Slabs 

Culvert  Pipe  —  Relay  Houses 

Battery  Boxes  —  Wells 

Signal  Material 

Cribbing 
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OSGOOD 

delivers  another  Mobilcrane 
to  Lehigh  Valley  Railroad 


"The  proof's  in  the  pudding" 
is  a  wise  old  saying,  and  the 
reason  why  Lehigh  Valley 
Railroad  has  just  bought  an- 
other OSGOOD  Mobilcrane 
to  speed  handling  of  steel 
beams,  rails,  pipe,  sheet  metal 
and  scrap  metal. 

Purchase  of  the  new  45- 
ton  OSGOOD  Mobilcrane  was 
the  direct  result  of  the  com- 
pany's satisfaction  with  a  35- 
ton  OSGOOD  Mobilcrane 
(shown)  which  has  proved  its 
ability  to  load  and  unload 
materials    in    record-breaking 

time  — such  as  picking   up  five  standard   rail  sections  at  once. 

Great  mobility  and  maneuverability,  with  4-speed  travel,  forward 

or  reverse  .  .  .  one-man,  one-engine  operation  .  .  .  instant,  accurate 

metered  air  control  with  OSGOOD  Air-Cushion  Clutch  .  .  .  these  are 

but  a  few  of  the  reasons  why  it  will  pay  you  to  see 

OSGOOD  before  you  buy.  Write  today. 

EQUIPMENT  DESIGNED  WITH  YOUR  PROFIT  IN  MIND 


The   OSGOOD    COMPANY 


AFFILIATED   WITH   THE   GENERAL   EXCAVATOR   CO. 


POWER  SHOVEIS,  CRANES 
DRAGLINES.  CLAMSHELLS 
PILE  DRIVERS  t  BACK  HOES 
CRAWLERS  !  MOBUCRANES 
DIESEL,  GASOLINE  OR 
ELECTRIC  POWERED 
CAPACITIES  »/,  TO  2'/j  CU.  YD. 
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MEMBERSHIP  BY  ROADS 

Akron,  Canton  &  Youngstown 
Converse,  D.  W. 

American  Railway  Engineering  Association 
Engman,  N.  V.  Howard,  N.  D. 

Lacher,  W.  S.  (Ret.) 

Association  of  American  Railroads 
Sirel,  A.  A. 

Atchison,  Topeka  &  Santa  Fe 
(Incl.  A.  T.  &  S.  F.  -  G.  C.  &  S.  F.  -  P.  &  S.  F.) 


Bass,  G.  J. 
Bisbee,  R.  D. 
Cole,  G. 
Coombs,  G.  B. 
Davis,  L.  H. 
Drury,  E.  (Ret.) 
Johnston,  G.  H. 

v    White,  W.  E.  (Ret.) 


Lincoln,  S.  (Ret.) 
Martens,  W.  F. 
May,  L.  E. 
Sweet,  W.  A. 
Talbot,  J.  L.  (Ret.) 
Tanner,  C.  L. 
Van  Ness,  R.  A. 


Atlantic  Coast  Line 


Ford,  A.  N. 


Baltimore  &  Ohio 
Andrews,  J.  T. 
Babbitt,  J.  H. 
Barnhart,  E.  H. 
Begley,  J.  G. 
Buckmaster,  W.  A. 
Burrows,  C.  D. 
Clopton,  E.  J. 
Crites,  G.  S.  (Ret.) 
Curie,  H.  D. 
Ernst,  F.  A. 
Gillespie,  W.  G. 
Gilmore,  R.  W. 
Jackman,  H.  E. 

Zinsmeister,  E.  C  (Ret.) 


Johnson,  A.  J. 
Kimball,  L.  P. 
McKee,  E.  R. 
Miller,  J.  G. 
Neely,  Z.  D. 
Preston,  C.  W. 
Raley,  W.  F. 
Routenberg,  H.  W. 
Schilt,  F.  F. 
Snyder,  T.  E. 
Taylor,  F.  A.  (Ret.) 
Watson,  L.  W. 
Wells,  W.  M. 


Bangor  &  Aroostook 
Garcelon,  C.  E.  Morrison,  R.  H. 


Bliss,  J.  J. 


Yewell,  J.  E. 


Belt  Ry.  Co.  of  Chicago 

Lieser,  H.  J. 

Bessemer  &  Lake  Erie 


Edlund,  O.  F. 


Boston  &  Maine 
Canty,  J.  P.  (Ret.) 
Cunningham,  J.  F. 
Derry,  L.  N. 
Greene,  E.  A. 
Healy,  J.  J. 
Kiley,  W.  E. 

Tourtellotte,  E.  B. 


Little,  C.  A. 

McNaughton,  H.  C.   (Ret.) 
MacDonald,  J.  J. 
Meserve,  E.  S. 
Richardson,  H.  B. 
Spofford,  F.  R. 
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OVERHEAD     DOOR    CORPORATION 
and  its  manufacturing  divisions  make 


*  MIRACLE  WEDGE  * 

*  SALT  SPRAY  STEEL  * 

•  TRADE   MARK 

OVERHEAD     DOOR     CORPORATION 

Hartford  City,  Indiana,  U.S.A. 


MANUFACTURING  DIVISIONS 

GLENDALE,   CALIFORNIA  DETROIT,   MICHIGAN  HILLSIDE,   NEW   JERSEY         CORTLAND,   NEW   YORK 

OKLAHOMA   CITY,   OKLA.        PORTLAND,   OREGON  LEWISTOWN,   PA.  DALLAS,   TEXAS 
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Canadian  National 
(Incl.  Central  Vt.  and  G.  T.  W.) 


Bergeron,  J.  A. 
Brice,  W.  T. 
Cota,  G.  M.  (Ret.) 
Dixon,  N. 
Fisher,  G.  R. 
Frost,  L.  M. 
Hewitt,  F.  W. 


Walker,  C.  M. 


Leinweber,  F.  J.  A. 
Lyman,  C.  R.  (Ret.) 
McCue,  G.  G.  (Ret.) 
McElhinney,  H.  A.  (Ret.) 
Priest,  G.  H. 
Shackleford,  A.  D. 
Stuart,  H.  B.  (Ret.) 


Bevnon,  H.  G. 
Hamill,  A. 


Canadian  Pacific 
(Incl.  E.  &  N.) 


Lord,  H.  T. 
Patenaude,  E. 


Central  of  Georgia 
Benson,  G.  W. 


Central  Vermont 
(See  Canadian  National) 


Chattahoochee  Valley 
Neal,  G.  W. 


Chesapeake  &  Ohio 

Alvord,  J.  L.  Howay,  B.  J. 

Baker,  B.  Hubbard,  M.  J. 

Boehling,  Jr.,  H.  A.  Hull,  F.  G. 

Brown,  L.  W.  Hutcheson,  F.  W. 

Caines,  W.  W.  Hutcheson,  W.  A. 

Carlon,  J.  G  Jones,  E.  B. 

Cassidy,  R.  W.  Koehler,  P.  L. 

Church,  H.  M.  (Ret.)  Marshall,  R.  B. 

Dodson,  F.  Mitchell,  D.  N. 

Geyer,  C.  J.  Nicely,  O.  P. 

Graham,  W.  R.  Nuckols,  L.  T. 

Haines,  P.  D.  Perry,  C. 

Harlow,  H.  M.  Scites,  P.  E. 

Hartman,  G.  F.  Sims,  C.  C. 

Heck,  J.  E.  Vance,  R.  M. 

Hecker,  R.  L.  Williams,  C. 
Wilson,  R.  P. 


Chicago  &  Eastern  Illinois 


Baker,  R.  C. 
Landregan,  R.  J. 


Schroeder,  A.  W. 


Moore,  I.  A. 
Rice,  E.  D. 


Chicago  &  Illinois  Midland 
Peterson,  N.  E. 


Junior  Member 
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For  a  Longer-Lasting  Paint  Job 
Specify  Flame-Cleaning 


Thorough  cleaning  and  drying  of 
steel  surfaces  is  assured  when  Ox- 
weld's  flame -cleaning  method  is 
used.  In  this  procedure,  high  tem- 
perature oxy-acetylene  flames  are 
passed  over  the  work,  dislodging 
dirt  and  soot,  evaporating  all  mois- 
ture, and  causing  scale  and  rust  to 
expand  and  pop  off.  The  surface  is 
then  wire-brushed  and  painted 
while  warm.  This  provides  a  more 
lasting  paint  job  than  when  other 
metal-cleaning  methods  are  used, 
for  paint  bonds  tighter,  spreads 
more  evenly,  and  dries  more  quickly 
when  applied  to  warm,  dry  metal. 

The  ease  of  applying  Oxweld's 
flame-cleaning  .  .  .  plus  the  high 
quality  of  the  results  obtained  .  .  . 


SINCE    1912-TH  E„  COMPLETE     OXY-ACETYLENE     SERVICE     FOR    AMERICAN     RAILROADS 


have  led  to  the  use  of  this  method 
to  clean  and  dry  all  types  of  struc- 
tural steelwork  —  train  sheds, 
bridges,  pipe,  tanks,  rail  that  is  to 
be  covered,  and  rolling  stock  of  all 
kinds.  Ask  Oxweld  for  information 
regarding  a  demonstration  of  this 
fast,  efficient  method  for  preparing 
steel  surfaces  for  painting. 

j      Oxweld 
Railroad  Service  Company 

A  Division  of 
Union  Carbide  and  Carbon  Corporation 

Carbide  and  Carbon  Building 
Chicago  and  New  York 
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Chicago  &  North  Western 
(Incl.  C.  St.  P.  M.  &  O.) 

Anderson,  R.  D.  (Ret.) 
Armstrong,  W.  F. 
Azer,  W.  J.  (Ret.) 
Barr,  H.  L. 

Bechtelheimer,  A. E.  (Ret.) 
Budzenski,  F.  N. 
Colvin,  A.  A. 
Creedle,  F.  W. 
Decker,  H.  H.  (Ret.) 
Deno,  A.  H. 
Deno,  L.  J. 
Duchac,  J.  V. 
Duresky,  Jr.,  F. 
Enger,  E.  M., 
Flynn,  M.  J.   (Ret.) 
Friets,  C.  G. 
Garis,  L.  D. 
Gunderson,  E.  (Ret.) 
Hand,  G.  W.  (Ret.) 
Harris,  A.  R. 
Hartwell,  J.  R.  (Ret.) 
Heiszenbuttel,  H.  (Ret.) 
Hillman,  F.  W.  (Ret.) 
Holderman,  H.  L. 
Huffman,  W.  H. 

Womeldorf,  C.  F.  (Ret.) 


Johnson  D.  H. 
Koenig,  M.  E. 
Lamport,  L.  R. 
Larsen,  H.  C.  (Ret.) 
Larson,  K. 
Linn,  G.  A. 
Luck,  R.  P. 
Madson,  H.  C. 
Malmberg,  C.  R. 
Manning,  D.  A. 
Mead,  E.  L.  (Ret.) 
Mellgren,  J.  (Ret.) 
Merwin,  P.  B.   (Ret.) 
Meyers,  B.  R. 
Miller,  C.  E.   (Ret.) 
Penhallegon,  J.  R. 
Pennington,  L.  R. 
Ransom,  R.  D. 
Sathre,  C.  O. 
Smith,  L.  C. 
Thelander,  P.  V. 
Vandenburgh,  E.  C. 
Whitehouse,  B.  M. 
Wilbur,  W. 
Winkelhaus,  L.  C. 


Chicago  &  Western  Indiana 
(And  Belt  Ry.  of  Chicago) 


Ebbens,  J. 


Holmberg,  V.  V. 


Hillman,  A.  B. 


Chicago,  Burlington  &  Quincy 
(Colorado  &  Southern — Ft.  Worth  &  Denver  City) 


Budd,  R.   (Ret.) 
Brouse,  R.  G. 
Brown,  E.  J. 
Copeland,  A.  E. 
Copeland,  R.  F. 
Cramer,  F.  H. 
Huston,  P.  F. 


Landstrom,  C.  A.   (Ret.) 

Oest,  W.  C. 

Phillips,  B.  C. 

Reese,  A.  G. 

Seley,  L.  L. 

Srb,  R. 

Walsh,  J.  J. 


Chicago  Great  Western 


Elwell,  H.  A.  (Ret.) 
Nelson,  R.  A. 


Roof,  W.  R.  (Ret.) 
Sawyer,  J.  H.,  Jr. 


Chicago,  Indianapolis  &  Louisville 
Wang,  A.  B. 


Advertisement 


99 


Protect  Timber  Bridges 

and  Trestles  From 

Grass  and  Weed  Fires. ..Use 

BORASCU 


|     NONCORROSIVE-To  Ferrous  Metals 

NONFLAMMABLE 
NONPOISONOUS 
NONSELECTIVE 
NON-  COSTLY 


Yes,  a  pail,  a  man,  and  BORASCU*. . .  that's  the 
modern,  thrifty  way  to  do  away  with  fire-hazardous 
weeds  and  grasses  about  timber  bridges  and  trestles, 
yards,  tie-piles,  and  buildings.  Your  section  hands 
can  apply  BORASCU*  easily  without  tieing  up 
tracks  and  equipment;  applying  it  dry  from  con- 
venient, easily  disposable  100-lb.  bags,  either  by 
hand  or  using  any  mechanical  spreader.  When  cor- 
rectly used,  BORASCU*  will  not  only  destroy  most 
vegetation  but  should  prevent  future  regrowth  for 
12  to  24  months,  or  longer!  You  can  eliminate  cost- 
ly, labor-consuming  shovel-cutting  operations  by 
using  safe,  non-corrosive,  low-priced  BORASCU* 
.  .  .  investigate! 

Write  at  once  for  your  copy  of  the  latest  Borascu* 
Service  Bulletin  containing  full  details! 

•Reg.  U.S.  Pal.  Oil. 


Weed  Control  Depf.  Representatives  locofed  in:  CHICAGO  •  NFW  YORK  CITY  •  NEW  ORLEANS 
SEATTLE  •  PORTLAND.  ORE.  '  CLEVELAND.  OHIO  •  AUBURN.  ALA.  •  KANSAS  CITY,  MISSOURI 
HOUSTON,  TEX.  •  FT.  WORTH,  TEX.  •  AMARIUO,  TEXAS  '  BOZEMAN.  MONT.  •  MINNEAPOLIS, 
MINN.   •   SAN    FRANCISCO   •   Home   Of/ice:    630   S.    SHAJ70    PlACf,    10S   ANGFIFS   5,   CAMFORNIA 


PACIFIC  COAST  BORAX  CO. 

DIVISION    OF    BORAX    CONSOLIDATED,    LIMITED 
630    SO.    SHATTO    PLACE     •     LOS    ANGELES    5,    CALIFORNIA 


100 


By  Railroads 


Chicago,  Milwaukee,  St.  Paul  &  Pacific 


Buford,  G.  H.  ( Ret. ) 
Burch,  E.  E. 
Chapman,  A.  B. 
Christiansen,  L.  (Ret.) 
Christianson,  H.  B. 
Clark,  K.  L. 
Engman,  V.  E. 
Fuhr,  W.  E. 
Gillette,  J.  E.  (Ret.) 
Glander,  A.  M. 
Hadwen,  T.  L.  D.  (Ret.) 
Hornig,  F.  F. 
Hornung,  K.  E. 
Johnson,  B.  O. 

Wuerth,  H.  (Ret.) 


Johnson,  R.  W.  (Ret.) 
Kruse,  H.  H. 
Kvenberg,  S.  E. 
Lindstrom,  C.  G.  (Ret.) 
Lund,  C.  V. 
McGrew,  F.  O. 
O'Brien,  W.  J.  (Ret.) 
Ornburn,  B.  J. 
Paulson,  R.  E. 
Slagle,  G.  P. 
Smith,  C.  U.  (Ret.) 
Smith,  N.  E. 
Strate,  T.  H.  (Ret.) 
Webber,  G.  R. 


Chicago,  Rock  Island  &  Pacific 

Bryant,  C.  O.  Corey,  S.  T.   (Ret.) 

Miller,  R.  S. 

Chicago,  South  Shore  &  South  Bend 
Corporon,  F.  J. 


Salmon,  J.  M. 


Clinchfield 


Delaware  &  Hudson 


Crouse,  W.  E. 
Cruikshank,  A.  W. 
Cummings,  J.  W. 
Rowland,  O.  F.  (Ret.) 


Stephens,  O.  W. 
Varker,  J.  L. 
Webster,  D.  A. 
Williams,  N.  H. 


Detroit,  Toledo  &  Ironton 
Hancock,  J.  S. 

Duluth,  Missabe  &  Iron  Range 
Clapper,  L.  Clark,  W.  A.  (Ret.) 


Elgin,  Joliet  &  Eastern 


Benson,  C.  E. 
Campbell,  F.  G. 
Dorland,  A.  G. 
Gilbert,  L.  C. 
Hoyt,  A.  C. 
Johnson,  A.  C. 


Lokotzke,  G.  P. 
Masters,  F.  H.  (Ret.) 
Mateer,  W.  G. 
Shepley,  S.  H. 
Skinner,  H.  E. 
Watson,  W.  (Ret.) 


Erie 


Chamberlain,  P.  C. 
Elower,  L. 
Karwich,  W.  P. 
Knapp,  P. 
Loper,  L.  E. 


Manning,  W.  K. 
Petteys,  W.  F. 
Roberts,  C.  A. 
Rode,  L.  A. 
Yaw,  D.  M. 


Esguimalt  &  Nanaimo 
(See  Canadian  Pacific) 
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NOX-RUST 

America's  leading  maker  of  rust  preventive  products 
PRODUCERS  OF 

PR0TEK-C0AT    &  PROTEK-TIE 

Nox-Temp   200  Sound   Deadener  '  Nox-Rust    No.   400   Car   Cement 

Rust    Preventives  '  Insulation    Material  '  Tie    Preservatives 

WRITE  OR  PHONE 

CHAMPION  TRANSPORTATION  SALES 
222  W.  Adams  St.    Chicago,  Illinois 

EXCLUSIVE  SALES  AGENTS  TO  RAILROADS 
*  T.  M.  D.  C.  C. 


DOUBLE  EXTRA  HEAVY 

HAND-MADE 

TACKLE  BLOCKS 

•    Steel  Blocks  for  wire  cable. 

•    Wood  Blocks  for  Manila  rope. 

W.  W.  PATTERSON  COMPANY 

54  Water  Street  Pittsburgh,  Pa. 
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Florida  East  Coast 
Morgan,  J.  H.  Taylor,  F.  H. 

Norris,  H.  Welch,  J.  W. 

Galveston,  Houston  &  Henderson  Georgia 

Smith,  H.  E.  Phelps,  C.  E. 

Grand  Trunk  Western 
(See  Canadian  National) 


Great  Northern 
Gerst,  H.  A.  (Ret.)  Johnson,  B.  L.  (Ret.) 

Hemstad,  B.  McMahon,  T.  D.  (Ret.) 

Martin,  T.  J. 


Gulf,  Colorado  &  Santa  Fe 
(See  A.  T.  &  S.  F.) 


Gulf.  Mobile  &  Ohio 
Bober,  H.  Hellweg,  R.  D. 

Bodie,  B.  V.  Rapier,  L.  F. 

Carothers,  M.  D.  Wall,  E.  G. 


Illinois  Central 

Aagaard,  P.  (Ret.)  Little,  H.  C. 

Beringer,  M.  A.  Martin,  G.  E. 

Block,  M.  Mathis,  R.  C. 

Brown,  T.  W.  Mottier,  C.  H. 

Burford,  A.  E.  Myers,  R.  L. 

Burke,  W.  R.  Parrish,  E.  L. 

Crews,  C.  H.  Raessler,  V.  D. 

Croft,  P.  H.  Reed,  F.  A. 

Graham,  H.  E.  Schlaf,  E.  R. 

Johnson,  M.   (Ret.)  Snyder,  E.  F. 

Lingle,  T.  N.  Stinebaugh,  J.  H. 
White,  L.  H. 


Illinois  Terminal  Indiana  Harbor  Belt  -  C.  R.  &  I. 

Firehammer,  L.  M.  (See  N.  Y.  C.  Sys.) 

International  Ry.  of  Central  America 
Wilson,  W.  E. 

Kansas  City  Southern 
Borchert,  W.  C.  Reece,  A.  N. 

Lake  Superior  &  Ishpeming 
Wiitala,  A. 

Lehigh  &  New  England 
Steidel,  G.  T.  Tunison,  H.  C. 
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BRIDGE  TIE 
ANCHDR 


The  Bridge  Tie  Anchor  offers  an  im- 
proved method  for  securing  open  deck 
bridge  ties  to  supporting  steel  mem- 
bers and  creates  a  strong  spring  pres- 
sure holding  the  tie  and  the  support- 
ing member  firmly  together.  The  spring 
action  compensates  for  tie  shrinkage, 
seating  and  stresses. 

The  Bridge  Tie  Anchor  is  low  in  cost, 
easy  to  install  and  economical  to 
maintain. 


THE  RAILS  COMPANY 


178     GOFFE     STREET,     NEW     HAVEN 
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Lehigh  Valley 
Hofacker,  J.  P.   (Ret.) 
Rights,  H.  T.  (Ret.) 


White,  F.  W.  (Ret.) 
Wistrich,  H.  A. 


Long  Island 


Pinard,  T.  W. 


Wright,  C.  W.  (Ret.) 


Maine  Central 
Lampson,  W. 

Michigan  Central 
(See  N.  Y.  C.  System) 


Minneapolis  &  St.  Louis 
Gustafson,  J.  M. 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
Gannon,  J.  P.  Olson,  V.  E. 

Klinger,  T.  R.  Pederson,  W.  E. 

Krefting,  A.  S. 

Minnesota  Transfer 
(See  St.  Paul  Union  Depot) 


Missouri 
Cummins,  C.  P. 
Huckaby,  V.  T. 


Kansas  -  Texas  Lines 

Turner,  E.  F. 
Wolfe,  J.  E. 


Missouri  Pacific  Lines 


Anderson,  J.  L. 
Begeman,  W.  H. 
Blankenship,  O.  H. 
Bunge,  W.  H. 
Burkel,  J.  H. 
Burrows,  G. 
Caudle,  R.  E.  (Ret.) 
Chaney,  A.  B. 
Collier,  P.  B. 
Colvin,  C.  S. 
Cook,  E.  F. 
DuBose,  C.  R. 
Giles,  J.  M. 
Hampton,  A.  A. 
Harp,  M.  J. 
Hodnett,  E.  F. 
Hofstetter,  P.  W. 
Huckstep,  W.  A. 
Hueni,  N.  E. 
Jackson,  S.  M. 
LaBat,  J.  J. 


Wrights,  H. 


Lacy,  W.  J.  (Ret.) 
Laird,  C.  W. 
Langford,  W.  A. 
Mason,  E.  L. 
Mayfield,  L. 
Meeks,  W.  R. 
Moore,  A.  J. 
Park,  Jr.,  E. 
Scheetz,  F.  B.  (Ret.) 
Selvidge,  B.  F. 
Shaefer,  L.  A. 
Short,  W.  L. 
Showalter,  J.  R. 
Sprengel,  H.  A. 
Starnes,  W.  B. 
Thurman,  S.  R. 
Vance,  W.  H.  (Ret.) 
von  Schrenk,  H.  (Ret.) 
Walker,  G. 
Walker,  G.  P. 
Wallace,  J.  E. 


Monongahela  Connecting 
Warso,  M.  M. 


Nashville,  Chattanooga  &  St.  Louis 
Hailey,  S.  H. 
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The 

PENETRYN    SYSTEM 

Inc. 

Restoration  and  Protection  of  Masonry 

• 

SHOTCRETE    RESTORATION    OF    PIERS,    ABUTMENTS, 
DAMS  and  TUNNELS 

• 

PRESSURE   GROUTING  OF   MASONRY 
and  FOUNDATIONS 

• 

ALL   PHASES   OF  PRESSURE 
CONCRETE  CONSTRUCTION 

Albany  Cleveland  Chicago 


LOCOMOTIVE  COAL, 

SAND  AND  CINDER, 

PLANTS  AND  EQUIPMENT 


BLACKHALL  PATENT 

BUS  AND  CAR  WASHERS 

"WILSON"  MOVABLE  VAN 

AND  TRUCK  WASHERS 

"RED  DEVIL"  CAR  SHAKERS 

AND  ENGINE  COALERS 

"BUCK"  CYCLONE  CLEANERS 

DIESEL  LOCOMOTIVE  SAND 

STORAGE  AND  DRYING  PLANTS 

MANUFACTURED  ONLY  BY 

ROSS  AND  WHITE  COMPANY 

CHICAGO       DAILY       NEWS     BUILDING,       CHICAGO 
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National  Railways  of  Mexico 
Piccone,  C.  (Ret.) 


New  York  Central  System 


Anderson,  A. 
Blewer,  E.  H. 
Buckingham,  W.  ( Ret. ) 
Davis,  G.  B. 
Davis,  G.  M. 
Davis,  H.  E. 
Dedow,  R.  T. 
Eisele,  C. 
Ester,  E.  J. 
Fiducia.  S.  F. 
Goodin,  D.  W. 
Hardenbergh,  R.  J. 
Heuss,  C.  W.  (Ret.) 
Hickok,  B.  M. 
Horning,  H.  A.   (Ret.) 
Hunton,  J.  S.  (Ret.) 


Lederer,  C.  C. 
Lorence,  H.  B. 
McCabe,  E.  M.  (Ret.) 
McCauley,  M.  L. 
McCay,  J.  F. 
Morgan,  L.  R. 
Nies,  A.  B.  (Ret.) 
Reed,  C.  J. 
Robinson,  G.  E. 
Smith,  C.  A. 
Stone,  V.  E. 
Taggart,  C.  R. 
Tattershall,  E.  R.  (Ret.) 
Wager,  R.  O. 
Wending,  O.  C. 
Widrig,  F.  F. 


New  York,  Chicago  &  St.  Louis 


Koch,  H.  L.  (Ret.) 


Singer,  E.  W. 


Merrill,  B.  W. 


New  York,  New  Haven  &  Hartford 


Furniss,  B.  J. 
Gillis,  A.  D.  (Ret.) 
Holmes,  J.  L. 
Jenkins,  H.  W. 
Kelly,  F.  A. 

Wishart,  J.  J.  (Ret.) 


McKay,  A.  G.   (Ret.) 
Philips,  R.  J. 
Ryan,  G.  M. 
Smith,  C.  E.  (Ret.) 
Tetreault,  L.  J. 


Norfolk  &  Western 


Gearhart,  G.  W. 


Boling,  E.  C. 


Norfolk  Southern 


Northern  Pacific 


Ainslie,  A.  F. 
Humphreys,  R.  W. 


Overdahl,  C.  N. 
Simpson,  P.  X. 


Northwestern  Pacific 


Gladwin,  F.  E., 


Saunders,  T.  D. 


Manley,  B.  F. 


Lorber,  R.  J. 


Ontario  Northland 


Pacific  Electric 


Peoria  &  Pekin  Union 


Junior  Member 
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rfolk   &   Western   uses 

BETTER   CROSSTIES  for 

BETTER   RAILROADING 


Norfolk  &  Western  engineering  officials  expect  Vapor-Dried* 

crossties  will  last  at  least  two  years  longer  in  track 
than  air-seasoned  crossties  and  will  also  cost  less  in  the 
long  run.  They  reached  these  conclusions  after  careful 
investigation,  observation,  and  processing  of  more  than 
100,000  ties  by  this  new  and  better  method  of  seasoning 
before  creosoting.  In  addition  to  longer  life,  the  Nor- 
folk &  Western  points  to  other  economic  advantages  of 
Vapor-Drying  including: 

1.  Deeper   penetration   and   better   distribution   of 
preservative. 

2.  Greatly  reduced  green  tie  inventory. 

3.  Substantial  savings  in  interest  and  insurance. 

4.  Considerable  saving  in  less  handling. 

If  you  did  not  see  Railway  Age's  report,  "Norfolk  and 
Western  Expects  Longer  Life  from  Crossties,"  write 
for  your  copy  now.  Let  us  show  you,  too,  how  Vapor- 
Drying  can  prolong  the  life  of  your  ties,  timbers  and 
lumber  and  reduce  costs. 

*  Process  patented. 


TAYLOR-COLQUITT   CO 

SPARTANBURG,  SOUTH   CAROLINA 
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Atkinson,  T.  J. 
Barranco,  S.  J. 
Brandimarte,  J.  J. 
Campbell,  J.  A. 
Day,  F.  D. 
De  Walt,  A.  R. 
Dick,  H.  M. 
Dulik,  A.  E. 
Gehr,  B.  F.   (Ret.) 
Greene,  H.  P. 
Hawkins,  C.  L. 
Johnson,  H.  T. 
Jorlett,  J.  A. 
Kemmerer,  W.  G. 
Kendall,  J.  T. 
League,  W.  T. 


Pennsylvania 


White,  F.  N. 


Lee,  F.  L. 
McKibben,  D.  H. 
Mays,  J.  W.  N. 
Meredith,  W.  E. 
Mitchell,  W. 
Pahl,  Jr.,  W.  H. 
Perry,  G.  H. 
Rehmert,  D.  L.  (Ret.) 
Richards,  C.  A.  J.  (Ret.) 
Saurer,  D.  E. 
Schrader,  H.  A. 
Sharkey,  J.  J. 
Speaker,  D.  (Ret.) 
Todd,  D.  C. 
Warfield,  W.  B. 
Westergren,  R.  A. 


Pittsburgh  &  Shawmut 


Weaver,  W.  R. 


Port  Everglades  Belt  Line 


Stewart,  F.  J. 


Port  Terminal  R.  R.  Association 
Bogle,  W.  H. 

Portland  Terminal 
Woodrow,  R.  F. 

The  Pullman  Company- 
Harding,  C.R. 


Railway  Age  -  Railway  Engineering  and  Maintenance 


Dick,  M.  H. 


Bingaman,  C.  E. 
Klingaman,  C.  C. 
Plechner,  E.  J. 


Michael,  H.  E. 
Reading 


Dove,  R.  E. 


Siegfried,  F.  H. 
Stutzman,  J.  W. 
Templin,  R.  S. 


Sacramento  Northern 


Moser,  C.  A. 


St.  Louis  -  San  Francisco 

Bunch,  A.  H.  McDonald,  J.  W. 

Collette,  E.  L.  Matthews,  A.  N. 

Fouts,  K.  Matthews,  H.  A. 

Inmann,  J.  A.  Pryor,  W.  H. 

Leak,  V.  L.  Sumner,  J. 
Wallace,  C.  E. 

St.  Louis  Southwestern 

Jenkins,  D.  H.  McGrew,  B.  H. 

Lowry,  J.  M.  Parker,  W.  V.  (Ret.) 


Junior  Member 
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RUST-OLEUM 

Every  rustable  metal  surface  throughout  the  railroad  in- 
dustry needs  RUST-OLEUM— bridges,  tanks,  rolling  stock, 
signalling  equipment,  pipes,  etc.  May  be  applied  directly 
over  surfaces  already  rusted  without  removing  all  the  rust 
.  .  .  just  scrape  and  wirebrush  to  remove  rust  scale  and 
loose  particles.  Sandblasting  and  other  costly  preparation 
methods  are  usually  not  required.  For  complete  details, 
contact  your  RUST-OLEUM  Railroad  Rust  Preventive  Specialist, 
or   write   for   railroad   catalog,   today. 

RUST-OLEUM  CORPORATION 

2772  Oakton  Street,  Evanston,  Illinois 


SIMPLEX  JACKS 


A  Better  Jock  for  Every 
Bridge  and  Building  Job 


Ratchet  Lowering  Lever 

Jacks 

Ratchet  Lowering  Geared 

Jacks 

Standard  Speed  Bridge 

Jacks 


Push-and-Pull  Screw  Jacks 

Shoring  Jacks  &  Timber 
Braces 

Track  Jacks  and 
Accessories 


WRITE  FOR  BULLETIN  RR-52 


No.  310  Bridge  Jack  - 
Ratchet  Lowering  Lever 
Type;  for  lining,  shimming, 
replacing  timber  decks, 
pulling   headed   bolts. 

TEMPLETON,  KENLY  &  GO. 

1020  So.  Central  Ave. 
Chicago  44,  Illinois 


Simplex 


LEVER      -    SCREW    -   HYDRAULIC 

Jacks 
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St.  Paul  Union  Depot  Company 
(Minn.  Transfer) 
Podas,  N.  F. 

San  Diego  &  Arizona  Eastern 
Eichenkub,  C.  M. 


Seaboard  Air  Line 


Beam,  Y.  C. 
Burks,  C.  H. 
Caldwell,  F.  O. 
Collum,  R.  L. 
Cooper,  A.  W. 
Hartley,  L.  M. 
Hutto,  J.  E. 


Inabinet,  J.  V. 
Martin,  J.  U. 
Norton,  R.  L. 
Schofield,  C.  E. 
Warrenfells,  J.  F. 
Witherspoon,  J.  P. 
Zittrouer,  R.  O. 


Southern  Railway  System 


Beaver,  J.  F. 
Fox,  R.  L. 
Goodman,  J.  R. 
Gunderson,  R.  R. 
Hiner,  J.  T. 
Jones,  A.  C. 
Kelso,  R.  A. 
McElreath,  C.  S. 
McNairy,  W.  H. 
Minnis,  H.  D.  Jr. 
Moreland,  H.  B. 


Wall,  R. 


Oviatt,  M.  P. 
Peek,  J.  M. 
Radford,  W.  C 
Seals,  R.  K. 
Setzer,  C.  M. 
Sitton,  G.  L. 
Stewart,  A.  L.  Jr. 
Taylor,  W.  L. 
von  Sprecken,  R.  E. 
von  Sprecken,  T.  M. 
Walden,  W.  H.  (Ret.) 


Southern  Pacific  System 
(Incl.  Sou.  Pac.  Co.  &  T.  &  N. 


Benjamin,  H.  I. 
Bridjette,  E.  C. 
Chapin,  S.  L. 
Demmon,  H.  R. 
Dunnagan,  J.  P. 
Erickson,  O. 
Gentis,  I.  (Ret.) 
Hagenmaier,  C.  E. 
Harman,  W.  C. 
Harwood,  M.  S. 
Herrick,  H.  R. 
Howard,  W.  A. 
Hutchings,  V.  W. 
Jackson,  T.  E. 
Jarratt,  M. 

Knetzger,  E.  J.  (Ret.) 
Lehman,  H.  G. 
Lyon,  L.  E. 
McNally,  P.  F. 
Martin,  S.  L. 
Misch,  F.  M. 
Osbourne,  T.  D. 
Peterson,  J.  C. 
Peyser,  L.  E. 


Pfeiffer,  A. 
Phillips,  W.  J. 
Prude,  G.  F. 
Reese,  R.  F. 
Rintoul,  D.  T. 
Robinson,  N.  R. 
Safley,  J.  R. 
Scherer,  P.  J. 
Scheumack,  J.  F. 
Schneider,  J.  C. 
Shobert,  F. 
Smith,  J. 
Smith,  L.  L. 
Stephens,  B.  M. 
Stevens,  C.  M. 
Stoneman,  W.,  Jr. 
Strouss,  J.  A. 
Trulove,  J.  D. 
Tucker,  N.  R. 
Tupper,  A.  E. 
Warren,  L.  A.   (Ret.) 
Weatherly,  H.  E. 
Weatherly,  J.  E. 
White,  S. 


Zwick,  J.  W. 


Terminal  R.  R.  Association  of  St.  Louis 
Chinn,  A. 


Texas  &  New  Orleans 
(See  Southern  Pacific  System) 
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Teco  Connectors 


REDUCE  MAINTENANCE  COSTS 


Lecau&e-- 


TECO  SPIKED  GRIDS  have  stiffened  many 
trestles  and  extended  their  useful  life  with  low 
maintenance  costs. 


TECO    SPLIT    RINGS    and    SHEAR    PLATES 

have  made  clear  span  timber  trusses  economical 
for  enginehouse  and  warehouse  roofs. 


TECO  CLAMPING  PLATES  hold  ties  tight  on 
open  deck  bridges  while  reducing  fabrication  of 
ties  and  guard  timbers. 


g£^      ^^ 


TECO  SEGMENTAL  WASHERS  speed  up  bolt 
tightening  jobs  on  timber  structures. 


For  further  uses  and  information  see  "TECO 
CONNECTORS  FOR  TIMBER  CONSTRUC- 
TION IN  RAILROAD  SERVICE."  Write  for 
your  FREE  copy. 

TIMBER  ENGINEERING  COMPANY 

Washington,  D.  C.  Chicago  New  Orleans 
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Advertisement 


Announcing  an  Important 

New  Fire  Resistant  Product 

for  Railway  Application 

POSITIVE    FIRE 
PROTECTION 


for  Verticle  Members  and  Sup- 
ports of  Railroad  Bridges,  Tres- 
tles and  other  Structures 


Now  .  .  .  from  the  company  that 
developed  the  famous  Libbey-Zone 
fire  resistant  process  comes  a  com- 
pletely new  product — FIREPLATE. 
This  new  product  is  scientifically 
correct  and  thoroughly  field  tested 
and  proved.  FIREPLATE  serves  a  dual  purpose:  ( 1 )  provides  exceptional  protection 
against  drying,  rotting  and  deterioration  and  ( 2 )  assures  almost  perfect  protection 
against  fire  damage. 

Even  when  subjected  to  extremes  of  heat,  FIREPLATE  remains  stable  .  .  .  will 
not  liquefy  or  run.  Equally  important,  FIREPLATE  is  not  subject  to  deteriora- 
tion .  .  .  the  original  application  is  all  that  is  ever  needed. 

These  photos,  reproduced  on  the  next  page,  taken  on  March  28,  1952,  during  a 
typical  FIREPLATE  field  test,  show  conclusively  the  ability  of  this  remarkable  new 
product  development  to  resist  fire  damage. 

You  are  invited  to  get  the  complete  facts  about  FIREPLATE.  Let  us  arrange  a 
demonstration  ...  or  send  you  sufficient  FIREPLATE  to  conduct  your  own  tests 
if  you  prefer.     Write  without  obligation. 
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Start   of   the 
Test 

The  pole  at  the 
left  is  treated 
with  FIRE- 
PLATE;  the 
other  pole  is 
treated  with  a 
conventional  protective 
previously  creosoted. 


ating.    Both    had    been 


"Like    a   Brush 
Fire" 

Within  three 
minutes  after 
the  start  of  the 
fire,  flames  are 
lapping  eagerly 
at  the  bases  of 
the  two  poles. 


The  Test 

Seven  minutes 
after  the  start  of 
the  test  the 
FIRE  PLATE 
treated  pole 
clearly  shows  its 
ability   to  resist  fire 


e 


Test  Concluded 

Both  poles 
shown  16  min- 
utes after  the 
start  of  the  test. 
The  FIRE- 
PLATE  treat- 
ment has  prevented  any  traceable  damage  to  the 
left   pole. 


FIREPLATE  (Pat.   Pending)   IS  OUR  EXCLUSIVE 
DEVELOPMENT  MADE  AND  SOLD  ONLY  BY 


THE 

ZONE 

COMPANY 


Division    of    the    Southwestern    Petroleum    Company 
Box   789  Ft.   Worth    1,    Tex. 
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Texas  &  Pacific 


Fronanbarger,  H.  C.  Savage,  W.  J. 

Short,  J.  M. 


Texas  City  Terminal 
Wray,  H.  O. 

Texas  Mexican 
Mason,  S.  K. 

Union  Pacific 
Batey,  W.  A.  (Ret.) 

Virginian 
Carter,  J.  W.  Gabrio,  C.  W. 

Wabash 

Ericson,  J.  M.  Hedley,  W.  J. 

Hamilton,  C.  W.  Huntsman,  F.  C. 

Wait,  R.  E. 

Western  Maryland 
Aaron,  H.  C.  Dougherty,  J.  L. 

Western  Pacific 

Cox,  R.  C.  Hutchinson,  D.  G. 

Elliott,  C.  E.  Richards,  W.  T. 

Forseth,  C  E.  Switzer,  G. 
Woolford,  F.  R. 


LIST  OF  ANNUAL  CONVENTIONS 
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Place  of  Meeting 

Date 

Membership 

1 

St.  Louis,  Mo. 

Sept.  25,  1891 

60 

2 

Cincinnati,  Ohio 

Oct.  18-19,  1892 

112 

3 

Philadelphia,  Pa. 

Oct.  17-19,  1893 

128 

4 

Kansas  City,  Mo. 

Oct.  16-18,  1894 

115 

5 

New  Orleans,  La. 

Oct.  15-16,  1895 

122 

6 

Chicago,  111. 

Oct.  20-22,  1896 

140 

7 

Denver,  Colo. 

Oct.  19-21,  1897 

127 

8 

Richmond,  Va. 

Oct.  18-19,  1898 

148 

9 

Detroit,  Mich. 

Oct.  17-19,  1899 

148 

10 

St.  Louis,  Mo. 

Oct.  16-18,  1900 

143 

11 

Atlanta,  Ga. 

Oct.  15-17,  1901 

171 

12 

Minneapolis,  Minn. 

Oct.  21-23,  1902 

195 

13 

Quebec,  Canada 

Oct.  20-22,  1903 

223 

14 

Chicago,  111. 

Oct.  18-20,  1904 

293 

15 

Pittsburgh,  Pa. 

Oct.  17-19,  1905 

313 

16 

Boston,  Mass. 

Oct.  16-18,  1906 

340 

17 

Milwaukee,  Wis. 

Oct.  15-17,  1907 

341 

18 

Washington,  D.  C. 

Oct.  20-22,  1908 

368 

19 

Jackonsville,  Fla. 

Oct.  19-21,  1909 

393 

20 

Denver,  Colo. 

Oct.  18-20,  1910 

428 

21 

St.  Louis,  Mo. 

Oct.  17-19,  1911 

499 

22 

Baltimore,  Md. 

Oct.  15-17,  1912 

524 

23 

Montreal,  Quebec 

Oct.  21-23,  1913 

570 

24 

Los  Angeles,  Cal. 

Oct.  20-22,  1914 

586 

25 

Detroit,  Mich. 

Oct.  19-21,  1915 

665 

26 

New  Orleans,  La. 

Oct.  17-19,  1916 

710 

27 

Chicago,  111. 

Oct.  16-18,  1917 

704 

28 

Chicago,  111. 

Oct.  15-17,  1918 

716 

29 

Cleveland,  Ohio 

Oct.  21-23,  1919 

776 

30 

Atlanta,  Ga. 

Oct.  26-28,  1920 

840 
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Place  of  Meeting 

Date 

Membership 

31 

New  York,  N.Y. 

Oct.  18-20,  1921 

850 

32 

Cincinnati,  Ohio 

Oct.  17-19,  1922 

865 

33 

Seattle,  Wash. 

Oct.  16-18,  1923 

846 

34 

Kansas  City,  Mo. 

Oct.  21-23,  1924 

837 

35 

Buffalo,  N.Y. 

Oct.  20-22,  1925 

759 

36 

Richmond,  Va. 

Oct.  12-14,  1926 

750 

37 

Minneapolis,  Minn. 

Oct.  18-20,  1927 

754 

38 

Boston,  Mass. 

Oct.  23-25,  1928 

755 

39 

New  Orleans,  La. 

Oct.  15-17,  1929 

755 

40 

Louisville,  Ky. 

Oct.  21-23,  1930 

713 

41 

Chicago,  111. 

Oct.  16-18,  1934 

592 

42 

Chicago,  111. 

Oct.  15-17,  1935 

547 

43 

Chicago,  111. 

Oct.  20-22,  1936 

588 

44 

Chicago,  111. 

Oct.  19-21,  1937 

566 

45 

Chicago,  III. 

Oct.  18-20,  1938 

589 

46 

Chicago,  111. 

Oct.  17-19,  1939 

546 

47 

Chicago,  111. 

Oct.  15-17,  1940 

610 

48 

Chicago,  III. 

Oct.  14-16,  1941 

594 

49 

Chicago,  111. 

Oct.  20-22,  1942 

618 

50 

Chicago,  111. 

Oct.  20-21,  1943 

597 

51 

Chicago,  111. 

Sept.  17-19,  1946 

698 

52 

Chicago,  111. 

Sept.  16-18,  1947 

651 

53 

Chicago,  111. 

Sept.  20-22,  1948 

652 

54 

Chicago,  111. 

Sept.  12-14,  1949 

676 

55 

Chicago,  111. 

Sept.  18-20,  1950 

713 

56 

Chicago,  111. 

Sept.  17-19,  1951 

676 
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SPECIFY  TORRINGTON  BEARINGS 
FOR  MOVABLE  SPAN  BRIDGES 


Typical  are  the  Torr ington  Bearings 
for  the  vertical  lift  span  of  the 

Lewiston  •  Clarkston  Bridge.  Each 
lift-sheave  employs  two  Radial  Roller 
Bearings, capacity  1,429, 000  lbs., and 
a  Thrust  Roller  Bearing,  capacity 
170,000  lbs. 


Because  of  the  exceptionally  high  loads 
encountered,  the  design  and  manufac- 
ture of  anti-friction  bearings  for  mov- 
able span  bridges  present  unusual  and 
specialized  problems.  Torrington's 
Bantam  Bearings  Division  is  thor- 
oughly familiar  with  this  type  of  bear- 
ing application  and  has  successfully 
equipped  a  variety  of  the  country's 
largest  movable  span  bridges.  Consult 
Torrington's  Bantam  Bearings  Divi- 
sion on  your  bearing  problems  and 
profit  by  our  wide  experience  in 
designing  and  building  to  specific 
requirements. 

The  Torrington  Company    •     Bantam  Bearings  Division 
South  Bend  21,  Indiana 


TORRINGTON  BEARINGS 


SPHERICAL  ROLLER 


STRAIGHT  ROLLER 
NEEDLE     •    BALL 


•    TAPERED  ROLLER 


